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By Dave Ingram, K4TWJ 


Yes you can work the world with low power! 


O 


GO GREEN with QRP! 


Discover the world of QRP 
Secrets to QRP Success 
The gear —The goodies 
The kits —The clubs 


The contests —The fun! 
Meet Benny the QRP Dragon 
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PREFACE 


This book is dedicated to all the casual, serious and upcoming QRPers past, 
present and future—those proud individuals intent on Doing More with Less. It is also an 
expansion of my previous two books on QRP, and it is filled with details of today’s 
popular QRP clubs, contests, rigs, kits, accessories and homebrew projects. In 
particular, the chapter on communicating with low power contains a wealth of easily 
overlooked tips and techniques that can truly double any HF operator's Success. If you 
are curiously investigating QRP or interested in QRP to any extent, this book is the one 
guide that will put you on top of the action! 


In many respects, QRP is the wave of the future—and today’s QRPers could 
easily prove to be pioneers of future evolutions in amateur radio. How so? As the 
world’s population continues to grow, an ever-increasing number of people are being 
subjected to living in much closer areas—and that places high limitations on all levels of 
RF radiation. The full story is quite extensive here, but the “bottom line” is potential RFI 
to stereos, surround sound TV systems and touch lamps can extend 100 to 200 feet 
from an antenna radiating a 100 to 400 watt signal, but it extends less than 20 feet from 
an antenna radiating a five or 10 watt signal. Concerned about being “discovered” 
enjoying amateur radio in a CC and R-afflicted community? Go QRP, use an ultra-thin 
(“invisible”) wire antenna and have a ball! Our inside pages will explain how to do it—in 
style and on budget! 


Preparing a book of this magnitude was an extensive (and enjoyable!) venture, 
and | wish to recognize several individuals for their assistance. My thanks extend to Rex 
Harper, W1REX of QRPme, a most creative and fun loving kid-at-heart in QRP; Doug 
Hendricks, KIGDS, of QRPkits; Martin F. Jue, K5FLU of MFJ Enterprises; Dennis 


Payton, N9JXY; Pietro Begali, I2RTF; Tony Baleno, N3ZN, and other friends recognized 
on pages herein. 


Finally, my special and most deserved thanks to my XYL Sandy, WB4OEE, for 
typing, typesetting and layout of this book contents for printing. All of our efforts will be 
justified if our presented information inspires you to give QRP a go. It is a gas! 73 and 
may the force of good signals always be with you! Dave Ingram, K4TWJ 


P.S. Check out our “Benny Bucks” and save $$ on goodies purchased from 
QRPme.com. 


Copyright© 2009 by Dave Ingram, K4TWJ 
This book is presented in a “friends helping friends” manner. No liability is assumed for 


use, errors or omissions in text. No portion of this book may be reproduced or copied 
without written permission from author Dave Ingram, K4TW4J. 
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CHAPTER 1 
THE FUN STARTS HERE 


Welcome to the infinitely exciting 
and surprisingly affordable world of 
QRP! It is one of the hottest and fastest 
growing areas of special interest in 
amateur radio today and it is open to 
amateurs of all license classes. Why is 
QRP surging in popularity? Simply 
Stated, it blends perfectly with any 
lifestyle—from maintaining a low profile 
in CC and R-limited areas and mobiling 
in RF-sensitive vehicles to operating 
portable, bicycle mobile or pedestrian 
mobile-style with small battery powered 
gear. You can set up a really nice QRP 
station at a fraction of the cost 
associated with a high power station 


Figure 1-1 Your author, Dave Ingram, K4TW4, with a few of his favorite 


and with a bit of skillful operation, you 
can work the world with it. 


| can honestly attest to that fact, 
as | contacted over 100 countries while 
using only 5 watts of power several 
years ago and today feel almost as 
confident using 5 watts as | do using 
100 watts. Bill Parker, W8QZA, leaves 
me in the dust, however. He has 
contacted over 300 countries while 
running 5 watts and he also won the 
World QRP title when operating from 
TI5N during a past CQ DX contest. 
Then, too, Wayne Ginther, NM3B, in 
Pennsylvania recently called CQ on 


QRP rigs, goodies and trophies. As evidenced by Dave's early QRP 
ARCI number (1289), the pursuit can definitely hold one’s interest for a 
full lifetime. Come on in and join the fun! 
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Figure 1-2 Long time QRP advocate supreme Bill Parker, 
W8QZA, has contacted 300 countries while using QRP, and he 
also won the World of QRP title during a past DX contest when 
operating TIS5N in Costa Rica. His rig is that tiny FT-817 atop 
white box on desk. Now this is factual proop—QRP Romps! 


14.060 MHz while running a scant 200 
milliwatts with a classic Tuna Tin 2 
transmitter (that little delight will live 
forever!) and was answered by Dennis 
Meech, G4PBK, in England running 5 
watts. 


Yes friends, QRP is fun galore— 
and this book is your personal invitation 
and guide for joining the excitement. 
QRP blends perfectly with our modern 
times and it is priced right for any 
budget so forget that urge for power 
and, as world-famous TV emcee Bob 
Barker would say, “Come on Down!” 


QRP is--- 


If you are a newcomer to amateur 
radio, you are probably asking what 
exactly is QRP and what its special 
attractions are. Simply explained, QRP 
iS pursuing communications with others 


while using only five watts or less of 
power. This lower power level and less 
stringent aire let us use smaller, less 
expensive and more energy efficient 
rigs, invisible antennas, and even small 


talkie-type battery packs for power 
supplies. 


Some operators use QRP 
exclusively, some only work QRP 
occasionally, and all of them have a ball 
using neat little rigs of all types. QRPers 
are also some of the friendliest and 
most congenial folks in amateur radio 
today. Many are also intense 
homebrewers and always ready to help 
newer amateurs. They are enthusiastic, 
helpful, and very sharp operators able to 
copy weak signals with amazing 
accuracy. In many respects, we could 
say QRP is more than a mode or an 
interest within amateur radio: it is a 
conviction—a _ lifestyle, or even an 
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Figure 1-3 Small multiband and multi featured kit rigs like Elecraft’s 
KX-1 transceiver are an easy way to get started in QRP at an 
affordable cost. Little gem can be powered by internally installed 
“AA” cells or an external DC supply, and is equally suited for home 


or portable operation. 


informal cult of amateurs dedicated to 
proving “the operator rather than the rig 
makes the difference!” 


Speaking of modes and interests, 
incidentally, | should point out that 
today’s QRP activities extend far 
beyond widely recognized CW 


operations around the well-known 7.040 
KHz “gathering spot’ on 40 meters. 
Indeed, a large portion of 30 meters and 
the 14,050 to 14,060 KHz range of 20 
meters is alive with QRP action every 
day. Hit either band while running two to 
five watts and you will start making QRP 
contacts almost 
immediately! 


Additionally, QRP 
SSB activities on 20, 17, 


‘ 
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Figure 1-4 Monty, N5ESE, 
has successfully operated 
QRP mobile for several 
years using this K-1 
transceiver and a Hamstick 
antenna. | contact him 
regularly on 40 and 30 
meters, and we enjoy a 
continuing conversation just 
like he is running 50 or 100 
watts. 


a 
Figure 1-5 All low power setup of John Peregord, Jr., 


ie 


KB8UMD, 


includes classic Heathkit QRP transceivers plus a Ten-Tec Scout for 
the “tough” times and looks oh-so-irresistibly inviting! 


12, and 10 meters are growing at a 
phenomenal rate. Some operators use 
recently introduced Elecraft transceivers 
and Yaesu FT-817 mini rigs, some use 
Ten-Tec Argonauts (both old and new 
versions). VHF/UHF FMers are also hot 
on the QRP trail, using new micro 
miniature talkies from Kenwood, Yaesu, 
Icom and others. Truly, QRP has no 
boundaries! 


DO QRPers Really Have More 
Fun? 


Is the fun and excitement of 
working with low power and small rigs 
really as captivating as author Dave 
suggests, you ask? Consider the facts, 
and then judge for yourself. 
Traditionally, interest in both HF 
hamming and QRP has _ directly 
coincided with 11 year sunspot counts: 
The higher the number, the greater the 
interest and activity. Even near the 
bottom of sunspot cycle 22 during 2006 


and 2007, however, interest in QRP 
boomed like never before. Major 
manufacturers of “big rigs” reported 
declining sales while producers of QRP 
gear were “snowed under’ and 
backlogged with orders. They could not 
pump out QRP goodies fast enough to 
meet demands! Some old pros were 
saying that homebrewing was a lost art 
and band conditions were poor for 
DXing. Simultaneously, QRPers were 
building kit transceivers and accessories 
in record numbers and “working out” like 
crazy—on assumed dead bands, no 
less! Like many of my friends, | worked 
stations from Reunion Island in the 
Indian Ocean to Japan and Australia 
while using a little 4 watt transceiver. 
Many times, | ran a long string of “back 
to back QSOs” as folks called out of 
curiosity or simply for the novelty of 
working a QRP station. If QRP is doing 
this good during the “down times,” 
imagine how hot it will be during the 
“better years” straight ahead! 
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The Magic of QRP 


Some amateurs may assume that 
Operating QRP represents an untold 
magic, and they expect to achieve 
results comparable to (or better than!) 
those obtained when using a 100 watt 
rig and a good antenna. Well, friends, 
that is not always the case. The magic 
of QRP is successfully communicating 
with low power, a small rig, and an 
excellent antenna — all complimented by 
sharp operating skills. Every QSO holds 
special significance rather than simply 
being another entry in the log. Every 
QSO is also a proud achievement often 
measured on a miles-per-watt basis — 


er, 
1000-MILE-PER-WATT 


a 
ACHIEVEMENT CERTIFICATE {pm 
ST A 


transceivers and pump 90 percent of 
their power into an ineffective or poorly 
maintained antenna. The magic of QRP 
thus equates to achieving big-time 
results with efficiently-used low power. 


Putting Power in Perspective 


Some folks say running high 
power ensures solid communications 
(really?), some say running QRP is a 
“sport pursuit,” and others say a good 
operator can work anything with five 
watts anyone can work with 100 watts. 
What is the unbiased “inside story,” you 
ask? Let's call up some _ technical 
standards for reference, and | will 
explain a simple way to apply them 
“hands-on style’ with an_ existing 
receiver or transceiver. Then you can 


VK6HG 


BOB NORCROSS 


EX: VS6AF VSSARN VK3DEU VK6WO 


CONFIRMING QSO WITH: ... DAVE sateen tenner 


[simon [ome [wwe reo [nat] 


ae ieee 


Figure 1-6 a & b Here is factual aaa you,really can span the globe with low power. This 
1000 Mile-Per-Watt Award and its support QSL document my contact with VK6HG on 
Western Australia while running only 250 milliwatts of power. As shown on certificate, contact 


equates to 44,180 Miles-Per-Watt communication. 


and the most notable ones are 
recognized with the QRP International 
Club’s esteemed 1000 Miles per Watt 
Award. QRPers are on the air almost 
every hour of the day and night, but you 
must listen close—often a couple of 
layers below normal signal levels—to 
hear them (a “mini world down under!”). 
Not all weak signals are QRPers, 
however (although good CW proficiency 
often helps them stand out from the 
crowd!). Many amateurs use 100 watt 


see the actual facts in real-life practice 
and draw your own conclusions. 


First, electronic reference books 
tell us every 3db change _ is 
approximately equivalent to doubling or 
having a previous power level. Also, 100 
watts increased 10db becomes 1000 
watts and/or 100 watts decreased 10db 
becomes 10 watts. We can quick-check 
those facts as such: 10 watts increased 
3db is 20 watts; increased 3 more db is 


(20 doubled) 40 watts; increased 3 more 
db (40 doubled) is 80 watts, and one 
more db (an approximate third of 80 
watts) is approximately 100 watts. Okay, 
so | “rounded” 3db_ slightly. The 
difference is minuscule and “3” is easy 
to remember. Let's continue. Now check 
the “attenuator” feature listed in your 
deluxe home rig’s operating manual: 
some attenuators are 10db, some are 
20db, and some are 10/20db-selectable. 
Next, tune in an average strength signal 
like you usually copy off-the-air. The 
signal will probably be in the 100 watt 
range and read S7 to 10db over S9. 
Switch in 10db attenuation and increase 
the audio gain slightly: You have just 
“QRPed” the signal. Can you still copy 
the tuned-in station? Did the S meter 
level drop as much as_ expected 
(surprise!). Note the “QRPed’ level 
(which will probably be between S5 and 
$8). Switch out the attenuator, then tune 
in other stations on the band and notice 
how easy you can copy signals in the 
$5-S8 level. That is approximately how 
strong your QRP signal will sound to 
other stations. Not a drastic drop, eh? 


Here’s another idea: Tune in a 
one minute transmission from one of the 
10 NCDXF beacon transmitters located 
in various areas of the world (14,100 
MHz). Each beacon’s one minute 
transmission consists of an ID followed 
by 10 second key down carriers at the 
100, 10, 1 and .1 watt/100 milliwatts 
levels. The beacon then returns to 100 
watts, IDs, and the next beacon station 
follows suit. Notice the S 
level/readability difference between 100 
watts and 10 watts—between 10 watts 
and one watt—between 100 watts and 
one watt. Many times, even the 100mw 
level is quite readable. You must admit 
our two previous examples put power in 


perspective—and proved to be real eye 
openers! 


A Homebrewer’s Haven 


If you like “being the first kid on 
the block with a new toy,” if you like 
homebrewing and saving money, you 
will go bonkers over QRP. A fascinating 
variety of receiver, transmitter and 
transceiver kits (plus accessories!) are 
introduced almost continuously by 
individuals, clubs and commercial 
manufacturers, and they are all 
irresistibly tantalizing. Some  club- 
produced kits are sold “bare bones 
style” at unbelievably low cost, and they 
are ideal building blocks for personal 
expansions and customizing. Rigs using 
variactor-type tuning rather than a 
variable capacitor-tuned VFO for 
frequency selection are one example of 
that fact. By integrating a twenty cent 
diode with a sixty cent inductor plus a 
crystal, a respectable operating range is 
achieved. Using a potentiometer to vary 
voltage applied to a diode or varicap 
also yields new flexibilities in panel 
layouts, and even supports “remoting” 
the front panel for only pennies! Further, 
we can add a switch and a second (or 
third or fourth) pot for dual, triple or 
quadruple VFOs! Replace the switch 
with a diode or logic gate, and we have 
split VFO capabilities. Additional 
expansions are limited only by one’s 
creativity and available time. How do 
you learn about presently-available kits? 
Joining a club with a large quarterly 
newsletter (like QRP International) will 
keep you informed on non-commercial 
goodies. Also check my monthly “World 
of Ideas” column in CQ magazine. 
Professionally produced kits are 
advertised regularly in CQ, QST and 
WorldRadio. Amateur radio magazines 
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Figure 1-7 If enthusiasm for QRP is measured by the number of low power 
rigs one can stuff into Altoids tins, Dennis Payton, N9JXY, is near the top of 
the list with this collection of gems. They include a W7LOI Micro Mountaineer 
transceiver, a Small Wonder Labs Rockmite, a WE6W Pixie and more. Wow! 
Photo by N9JXY. 


) 
eT GO VSN CRT: 


Figure 1-8 Close-up view of kit transceiver built by NQUXY and 
shown in upper right corner of Figure 1-7. Four white-tipped 
pushbuttons in lower area are up/down frequency tuning, RIT and 
menu functions access. Plug-in board on right sets band of 
operation. A true work of homebrew art! Photo via NOJXY. 


7 


Figure 1-9 Here is the pushbutton- 
tuned kit transceiver NQJXY built in an 
Altoids tin—with the lid closed to show 
its clever layout. Also note the sub- 
miniature paddle—also homebrewed— 
on left side of tin—err—case. 


presented in upcoming chapters. 
True Tales of QRP Success 


While writing this chapter, | 
took a break to relax and chat with 
XYL Sandy, WB40EE, plus bird sit 
: ; ; our parrot, Paco, in the den. It is 
from other countries like England's presently 8 p.m. in the evening, | have 
RDC CN Seale auctalla's Amateur an earbud ‘phone in one ear, and am 


a 7 a 
; 


Figure 1-10 One of the most popular QRP kits of 
all times is the famous Tuna Tin 2. It was 
originally designed by Doug DeMaw, W1FB, and 
is available in a modernized kit today from 
www.QRPme.com. Almost every devoted QRPer 
has a Tuna Tin 2 in the shack. 


Radio” also carry ads and news of kits 
from their areas — and many are real 
heartthrobs. A word of forewarning 
however: homebrewing QRP goodies 
can become additive! Remember to 
allocate time between construction 
projects to use them on-the-air and 
enjoy the fruits of your labor. Additional 
late breaking news and views on kits 
and other homebrew goodies are 


also tuning 30 meters with a little 5 watt 
rig on a side table. The band sounds 
quiet and unstable (has it already 
“closed” for the evening?). Rising above 
the background noise comes VQ9LA on 
Seychelles Island in the Indian Ocean. 
He is working a constant string of 
stations in New England and the 


Figure 1-11 These quick-brew projects are 
“Hamfest Buddies’: a combination QRPp 
transmitter, wireless receive BFO converter and 
personal emergency beacon, all in one. They 
are stuffed in keyfob pill boxes for take-it-with- 
you portability. Details in Chapter 7. 
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DIEGO GARCIA 


CHAGOS ARCHIPELAGO 
7°20'S 72°25'E 


BRITISH INDIAN OCEAN TERRITORY 
HOTA: AF-06 GRID: MI-62 WAZ: 39) ITU: 41 


Figure 1-12 Prized QSL from VQ9LA confirming my QRP QSO on 
30 meters. Chagos is in the Indian Ocean and almost on the 
opposite side of the world from the U.S., confirming—a little QRP 


goes a long way! 


Midwest. All signals are weak—maybe 
S2 or S3. | listen to the last station 
working VQ9LA, fine tune to his 
frequency, then pump out a short and 
fast call at the next “QRZ.” No luck. The 
next “QRZ,” | try again. Still no luck. 
Drats! Keep this up and | will become 
“packground noise” like many other 
callers hoping for blind luck to favor 
them. | listen closer and quick study 
“who's getting through and why.” 
Another fine frequency shift, another 
“faster than VQ9LA is sending” call, and 
Bingo! He is_ returning with 
“K4TWJ/QRP 459 BK!” As | reply, | look 
over at my rig: It is small enough to hold 
in one hand! Listen again, Dave. Is this 
really happening? Yes indeed—the 
chap is now sending “Tnx Dave. Good 
QRP, 73.” Whew! What an adrenalin 
high! May all our friends, fans, and 
readers experience similar QRP thrills 
and excitement in their own endeavors! 
My antenna? A 25 ft. tall 3/8 wave Hy- 


Gain AV-640 vertical strapped to my 
home’s back deck. 


Backing up a few months, | 
remember one Sunday morning when 
the telephone rang quite early. On the 
other end was a very excited Fran, 
KA3WTF. He had just made contact 
with Paul, AA4XX, approximately 400 
miles away while running less than 500 
microwatts of power on 40 meters. Read 
that sentence again, friend. Five 
hundred microwatts is one-half a 
milliwatt—and one milliwatt is one- 
thousandth of one watt! A little QRP 
truly goes a long way! No exotic 
equipment was utilized at “either end.” 
Both operators used conventional QRP 
gear and wire antennas! Herein lies yet 
another world within our world of QRP: 
Milliwatting and microwatting. It is hot, 
hot, hot, and yes, more details on gear 
for both pursuits are presented in our 
following chapters. Read on! 


CHAPTER 2 


OPERATING QRP: STRATEGIES FOR SUCCESS 


Curious onlookers occasionally 
ask if QRP actually works—if they can 
really reach out with only 5 watts (or 
less) of power. | say “Yes, yes, yes, and 
the key to success is a JUSTIFIED 
positive mindset.” Indeed: the greatest 
obstacle you will face is not QRP’s 
ability to reach out, but your own 
mental handicap of questioning if 
you can reach out with low power. 
Positive thinking is your prime asset. 
You must help it along the way, 
however, by minimizing guesswork and 
not simply relying on blind luck. Then, it 
is akin to sitting down at a poker table in 
Las Vegas with the cards stacked in 
your favor. How do you stack the odds 
in your favor? 


Your antenna system is most 
important, so start by ensuring it is in 
the best possible condition. If you use 
a vertical or beam antenna (anything 
with aluminum tubes), take it apart and 
clean all connections to “shiny new’ 
condition. Remember, too, a ground 
mounted vertical should be 
complemented with a good radial 
system beneath it—a radial system 
consisting of at least four equally 
spaced 1/4 wave length wires for each 
band of operation. If you use a wire 
antenna like a dipole or Delta Loop, 
consider replacing the wire with a new 
equivalent for best results and maximum 
confidence. Many times single strands 
in antenna wire can break over time 
and, whether factual or fiction, a new 
wire antenna seemingly always works 
better than an older one. | also heartily 
suggest replacing the antenna’s 
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transmission line, as it too deteriorates 
over time and never splice it: use a 
single unbroken section from rig to 
antenna. Prune both antenna and 
transmission line length as necessary to 
acquire a near 1:1 SWR (again mental 
or magic is irrelevant; 1:1 helps!). Use 
low loss coax. Weatherproof all outdoor 
connections. Make sure everything is 
just like new, then start fine-tuning your 
CW and SSB operating skills so you 
successfully contact 80 to 90 percent of 
all stations you call using 100 watts or 
less of power. 


Remember your equipment, too. 
When considering new gear strive to 
select equipment with a sensitive and 
selective receiver, a clean 5 watt output 
transmitter, good frequency agility and 
full CW _ break-in operation. Small 
homebrew rigs are fine for occasional 
“fun work”, but a transceiver with full 
range VFO, digital frequency readout, 
memories and RIT give you freedom to 
dodge high power QRM and jump 
between contacts for a high call/contact 
ratio. Bear in mind fewer and fewer 
operators tune off frequency for 
replies to their CQs, and many also 
use narrowband filters. Unless your 
signal falls dead center of their 
“receive slot” they do not hear you. 
Dual VFOs and/or RIT with a wide 
frequency span are almost vital for 
working split frequency pileups. Some 
operators assume “working split” is the 
most challenging way to work DX, but a 
good QRPer can turn that disadvantage 
into an advantage by noting “who is 
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Solder ali antenna connections and thoroughly weatherproof 
with silicone or Coax Seal 


Insulator. 


Ensure solid & fully soldered 
connections at PL-259 


Thoroughly weatherproof coax cable ends 
to prevent rain seepage. 


—-> Avoid sharp bends in cable 


‘Single unbroken length of high grade low loss coax 
cable. Length at least 17 ft., but not over 100 ft. 


Figure 2-1 Whether your antenna system is simple or sophisticated, ensuring it is in top 
shape with solid connections, high grade components and excellent weatherproofing is 
vitally important to QRP success. Discussion in text. 


getting through” and who is not, and 
placing a well-timed call on that same 
frequency for a following or subsequent 
QSO. You must think like the other 
station. It’s that simple. 


Truly, sharp operating tactics 
make the big difference in QRP 
success. This is a special skill you 
develop through trial and error over a 
period of time. Described in general 
terms, it is a matter of evaluating, timing 
and accuracy (As Kenny Rogers sang in 
the movie “The Gambler’, it is knowing 
when to hold up, when to fold up, when 
to walk—err--tune away, and when to 
run—err—switch off the rig until later!). 
Strive to double your CW copying speed 
so you can recognize call signs and 
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signal reports for QSO exchanges at 
any speed. Learn (through practice, 
practice, practice) how to sense the 
exact frequency on which the other 
station is listening, precisely when 
he/she is listening and his/her receive 
bandwidth—then meet those 
requirements — with 100 percent 
accuracy. Use full break-in operation. 
The ability to listen in between your 
transmitted dots and dashes is 
equivalent to a 10dB advantage. 
Avoid becoming entranced in DX 
pileups and calling the same way 
time after time: evaluate and change 
your tactics to avoid becoming 
“background noise”. If you hear a 
desired DX station replying to other 
callers (between your full break-in dots 


and dashes) shorten your call and/or 
increase your CW speed. CW—even 
weak C\W—transmitted slightly faster 
than a DX station is transmitting often 
catches his/her attention. Also compare 
exact transmitting frequencies of the DX 
station and the stations he/she contacts 


and shift your transmit frequency 
accordingly. Try to visualize the DX 
station's receive bandwidth. If it is 
narrow and your signal is weak, you can 
easily be 10dB (or more) below others 
(that is where super stations “bulldoze” 
through pileups). If you reset your 
transmit frequency to fall exact 
center of the DX station’s receive 
filter, however, you can acquire a 
quick boost up to 10dB in his/her 
earphones. Suddenly you become 
readable with good timing, good CW 
and kabam!—a good QSO result. 


Finally, understand some 
operators are not the best listeners. You 
can call them using five watts, 100 
watts, even 300 watts and not wrangle a 
QSO (a bit of on-frequency monitoring 
usually reveals the facts here). Avoid 
such continuous calling traps—at least 
at first when you need all the positive 
encouragement possible. Tune to 
another station. Rest assured for each 
QSO you miss there will be two good 
ones taking place on other frequencies. 
That is the mindset that promotes 
success! 


Notice stations experiencing 
difficulty sending their own call and/or 
replying to others. They will obviously be 
difficult to contact with QRP (and often 
with high power!). Conversely, DX 
stations “picking off’ callers in rapid 
Succession through a group _ of 


“tumblers” in a pileup are often the 
easiest to contact. That is, assuming 
your QRP signal is clean, your call is 
short and perfectly timed, and you 
have the ability to copy a reply while 
other (quite loud!) stations are still 
calling. Yes! Victory snatched from 
the jaws of defeat! You are “in and 
out” before the “big guys” even know 
what happened! This is also one 
example where equipment and 
expertise overlap. If your rig lacks ultra 
sharp filters, try tuning a desired station 
to the lowest discernible tone or pitch 
and ignoring higher pitched tones (it 
works—really!). If you cannot hear low 
tones, but hear higher tones, reverse 
the concept. Try different earphones; 
some are peaked to bass response, 
some emphasize high notes, and some 
“drop off’ desired mid frequencies. 
Check your transceiver’s menu _ also. 
Many modern rigs are capable of 
tailored audio in their DSP systems. 


Perchance you are not using full 
break-in operation and notice the other 
station is always replying to someone 
when you switch back to receive, 
shorten your call. Keep shortening your 
call until you can sit back and wait for a 
reply—just do not miss that reply 
because you ASSUME you are not 
being heard. Unless band conditions 
are “against you” your QRP signal 
will be heard! Although our previous 
tactics primarily centered around CW 
operation, they also apply to SSB. There 
is One major handicap, however. Voice 
operators usually run heavy-duty power 
and occasionally ignore weaker callers 


(that is why you have a tuning knob: use 
it!). 
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QRP success definitely 
demands a positive “can do” attitude 
which, in turn, is supported by a 
good rig and a good antenna system. 
Double check your transceiver. Listen to 
your rig’s signal quality on an auxiliary 
receiver or transceiver. Measure output 
power on an accurate wattmeter. Go 
back over your antenna system (yes, | 
mentioned this earlier, but it must be 
reemphasized). Tune the antenna for 
lowest SWR_ within your preferred 
operating range. Ensure all connectors 
are well-soldered. Remember, too, you 
want a single unbroken length of coax 
cable connected from the output socket 
on your rig to your antenna. Assuming 
your antenna has a reasonably clear 
view of distant horizons, you are now 
set for big-time QRP success both in- 
country and worldwide. 


DXING AND CONTESTING WITH QRP 


Although some people may 
analogize "going for the big-time" with 
QRP to going bear hunting with a 
hickory stick, such is not the case. 
Indeed, you can be quite successful with 
a bit of knowledge and practice! 
Achieving DXCC is quite feasible, but | 
must Say, it is easier if you have already 
worked 100 countries "the easy way" 
with 100 watts. The skill and expertise 
acquired in that pursuit is a definite 
advantage for QRP operating. Study 
signal propagation effects and use that 
knowledge to your advantage. Daily 
propagation forecasts and sunspot 
counts are transmitted by WWV on 10 
and 15 MHZ at 18 minutes after each 
hour. Use southern hemisphere 
propagation during ionospheric storms 
affecting the northern hemisphere, and 
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use the highest frequency band open 
during a specific time. Pay close 
attention to when ionospheric storms 
end. The bands really come alive at 
that time, and you can have a ball 
operating QRP while others assume 
conditions are still poor. 


Many DXers use Packet Cluster 
assistance for finding DX on the air, and 
it may prove useful if you are running 
100 watts or if your present country 
count is below 100. Remember, 
however, other amateurs are reading 
the same information on __ their 
computers screen and will be 
competing in pileups. As a result, 
numerous semi-proficient operators 
often "cover up" the DX station. You will 
realize greater success by finding DX 
before someone puts it on a Packet 
Cluster net (starting pileups is always 
better than joining in-progress pileups). 


Strive to get on the air at your 
least opportune and most overlooked 
time. Avoid falling into a set routine of 
operating in specific time slots (as Albert 
Einstein faithfully said, insanity is doing 
the same thing time after time and 
expecting different results). | have 
worked many new countries simply by 
switching on a rig when | should have 
been dressing, leaving for work, etc. It 
is the old story of "they are never on the 
air when you are looking for them." The 
solution is looking for QRP success 
when you don’t have time to get on 
the air! Unfortunately, this technique 
works! Remember, also, you cannot 
work DX if your rig is not switched on. 
Even if it must "play" while you handle 
other chores, keep on listening! 


Let's assume you spot a DX 
station working callers at a fairly good 
pace and consider the best way to 
contact him or her. Listen closely: Try 
to assess the DX station’s skills and 


reason for particular tactics. If the 
operator is efficient, he or she may 
instinctively react to a well-placed call. 
If the DX station is sending CW at a fast 
rate, then call him or her at a faster rate 
(only one time, with only your call letters 
followed by "KK"). Be prepared to copy 
the response immediately and while 
others are still blasting the frequency 
with their call. This technique works, but 
you must be alert and have sharp ears 
or sharp filters. If you do not "get 
through" within two calls, shift your 
transmit frequency approximately 100 
Hz and wait until the next time the DX 
station listens for calls or until you sense 
when he switches from transmit to 
receive. Listen for times when U.S. 
amateurs QRM each other and cover 
the DX station sending QRZ. During 
this time, U.S. stations return to receive 
at exactly the same instant the DX 
station returns to receive. Turn up your 
receiver's volume, use good earphones, 
and you will spot this magic moment. 
This is the optimum time to transmit 
your Call (only once). If it seems the DX 
station is returning to a different group 
than you are hearing, start noting calls 
to determine if skip is "against you" or if 
the DX station is replying "two or three 
behind" in callers. Visualize the DX 
operator's rig and tactics: place yourself 
in his spot, then make yourself a "sitting 
duck" for him to hear you. 


Although seldom realized, DX 
stations operating split frequency are 
often the easiest to work. Use your rig’s 
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second VFO or RIT so you can transmit 
on the DX station’s specified receive 
frequency while receiving the DX station 
on the rig's other VFO or with the RIT. 
Practice fast "button pushing” so you 
can hear both sides of the pileup. Listen 
and study until you're able to spot each 
station making a DX contact. You can 
also discern if the DX station is listening 
on one frequency or tuning, then make a 
successful call precisely where he is 
listening. 


An alternate technique is worth 
mention. If the DX station indicates he 
is listening up 10 but making QSOs up 
5, call him up 4 to 6. If the DX station 
signs off the air for 10 or 15 minutes, do 
not waste time trying to change his 
mind. Set your timer and start looking 
for other contacts until nine minutes 
later. Then return to the exact 
frequency and listen for that first QRZ. 
Do not call before you hear it. You do 
not wish to "give away" the secret and 
be clobbered by others! 


If the station you are trying to 
contact is not proficient, you can expect 
to spend a greater length of time 
pursuing a QRP contact. Again, | 
emphasize listening close and placing 
yourself in the DX station’s position. Is 
he tuning through a pileup? If so, move 
to the pileup’s edge and call him. Listen 
for a magic moment or hole in the pileup 
where any station filling in the blank 
snags a QSO. Do not transmit until 
you are sure you have spotted that 
blank space, then insert your 
perfectly timed call exactly once. 


You will get only one chance here: 
Don’t blow it! 
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If you are really serious about 
DXing, strive to be operational on a 
selected band slightly before it opens to 
your area. Search the band diligently, 
paying close attention to weak stations 
(the stronger stations usually get all the 
Calls). Write down frequencies or store 
them in memories for later use. Within a 
few minutes, you should be familiar with 
activity and be able to spot new DX 
stations as they come on the air. 
Choose your diversions from tuning to 
contacting stations carefully. Following 
a few days practice, you should be able 
to contact stations right as they get on 
the air, generating pileups others will 
join after your QSOs. Believe me, gang, 
it is much easier being a sly fox rather 
than just another member of the wolf 
pack! 


lf you are entering a contest and 
pursuing a high score, you will want to 
be operational from the starting 
moment. Shoot for both contacts and 
multipliers during the first few hours. 
This does not mean you should shy 
away from pileups which seem easy to 
crack, however, since band conditions 
may be favoring you at that time. If you 
can get through a pileup within five or 
six calls, fine! Hang with it while 
propagation is in your favor! Remember 
to avoid becoming boggled down to the 
point of staying in pileups for a longer 
period. Stations will be much easier to 
work near the contest end. If you are 
entering a large contest in the QRP 
category, avoid heavily congested band 
edges--at least until the second day of 
the contest. DX stations habitually work 
the strongest stations first, then listen for 
weaker stations as the going gets 
rougher. Finally, remember every 


QRP contact is a reward in itself and 
persistence to stick with it produces 
winning results. Never give up! 


Using Propagation Effects To 
Your Advantage 


Few top-notch QRPers achieve 
outstanding results by simple games of 
chance and sheer luck operating. 
Instead, they plan on-the-air operations 
according to schedules and propagation 
forecasts. These forecasts are listed in 
monthly amateur radio magazines like 
CQ and QST. As previously mentioned 
up-to-the-minute propagation forecasts 
are announced by WWYV, the National 
Bureau of Standards, on 10 and 15MHz 
at 18 minutes after each hour. Another 
useful operating aid is propagation 
forecasting software, available from 
several “on-line” companies. You enter 
sunspot numbers and solar flux data 
obtained from WWYV and the software 
predicts band openings worldwide with 
good accuracy - Try it! 


Experienced QRPers and DXers 
are also familiar with propagation on 
various HF bands. DX openings on 40 
meters, for example, usually affect a 
wide geographical area thus QRPers 
are competing with many others in trying 
to establish a successful contact. The 
only advantage you have in_ this 
situation is being close to the DX area. 
As an example, amateurs striving to 
work Europe on 40 meters usually 
compete with all U.S. districts, yet New 
England amateurs have a geographical 
advantage. Likewise, southern U.S. 
amateurs would find South American 
QSOs on 40 meters relatively easy. 
Thirty and 20 meters produce more 


geographically confined and distinct DX 
Openings than 40 meters, and signal 
strengths are often higher during these 
times. The usual openings on 20 
meters move across the U.S. in a soft 
blanket effect: the best conditions being 
exhibited at the leading edge of this 
hypothetical _—_ blanket. European 
openings, for example, move from east 
to west across the U.S. As propagation 
shifts, Midwest amateurs can 
communicate better than eastern or 
northern amateurs. As the hypothetical 
blanket’s leading edge moves toward 
the west coast, W6s and W/7s realize 
their optimum communications times. 
Eastern amateurs will notice this specific 
time period by European _ signals 
dropping from 20db over S9 to below S9 
levels. Seventeen and 15 meters DX 
openings are slightly more confined and 
pronounced than those on 20 meters, 
and the "blanket effect’s" leading edge is 
also shorter lasting. Twelve and 10 
meters are, likewise, quite similar to 
propagation on 15 meters. This means 
the "blanket's edge" on both 15 and 10 
meters produces extremely good signal 
propagation and permits successful low 
power operations right when the band 
opens and just before it closes. The 
previous facts are most pronounced 
during sunspot peak years. 
Adjustments must naturally be 
considered during years of declining 
sunspot activity. 


TRAVELING WITH QRP 


As mentioned in previous 
chapters, the small-size and battery 
friendly aspects of QRP gear make it an 
ideal traveling companion. The best way 
to prove that fact is trying your hand at a 


BENNY 


Benny the QRP 
dragon says: 

“QRP reaches out 
fine, but only if you 
truly believe it will 
reach out and you 


are not allowed to 

believe it will reach out unless you 
pre-tune your station and operating 
technique for top results. Then you too 
will look at your little QRP rig in sheer 
“| did it!” amazement.” 


casual DXpedition or a combination 
vacation and DXpedition to a nearby 
country like the Bahamas, the Cayman 
Islands, Jamaica, etc. How to prepare? 
First, understand extenuating 
circumstances always arise and attempt 
to foil the best of plans. We suggest 
using a “tried and proven” rig, and 
possibly carrying a backup station to 
ensure nothing goes wrong. Likewise, 
spare parts for rigs, extra fuses, a volt 
ohmmeter and extra wire are heartily 
suggested as carry-along extras. The 
most reliable means of ensuring you are 
not separated from your rig is hand- 
carrying it in a small flight bag. There 
will not be any operation without your 
gear. Some countries require you to put 
up a deposit on your ham gear upon 
entry (as assurance you are not bringing 
equipment into their country for sale). 
This is another time when an 
inexpensive QRP rig has an advantage 
over a large and quite pricey rig. 


If this is your first time to “be DX”, 
you can acquire a feel for operating 
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pileups by setting up a mobile station in 
a rare county near your city. Check out 
the International County Hunters Net 
operating on 14.336 MHz SSB. There is 
also a County Hunters CW net operating 
on 14.057 MHz. Their activities are 
discussed each month in CQ magazine. 
Join group activity, and you will find it a 
good way to hone operating skills. 


| might also suggest IOTA 
expeditioning to one of the many islands 
located only a few miles off U.S. 
coastlines. A large number of these 
islands can be reached by bridge or 
ferry. A few examples are Pine Island 
and Dry Tortugas off the Florida coast, 
Catalina Island out from the California 
coast and Orchas Island out from 
Washington State. The Islands on the 


it is comparable to the ARRL DX 
Century Club program or CQ 
Magazine's CQ DX or WPX program, 
and information on their dazzling DX 
award is available by contacting IOTA 
Contest Manager, G3XTT at 
iotacontest@rsgbhfcc.org. 

The basic IOTA Award is available for 
contacting 100 islands in various areas 
of the world. A full package of 
information on IOTA authorized islands 
is available from www.rsgbiota.org. If 
you like big-time fun you will go wild 
over IOTA expeditioning. It’s a gas! 


MORE CLEVER IDEAS 
Prefer some closer to home ideas 


for unique style QRP? Consider going 
bicycle mobile or pedestrian mobile like 


a) Air (IOTA) Program is sponsored by the Wes, AC5K, and Tom, GOSBW, show 
Ss Radio Society of Great Britain (RSGB), us in Figure 2-2, Figure 2-3 and Figure 
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2-4. What are the special attractions? boundaries and its use is limited only by 
Either pursuit frees you from power line your creative imagination. Enjoy! 
propagation noises, RFI entanglements 

with cars or neighbors, ignition noises, 

and lets you enjoy the great outdoors 

while having a ball with QRP. Who could 

ask for more! Yes friends, QRP has no 
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Figure 2-3 Close-up view 
of home-assembled 3.5 
watt CW transceiver in 
handle bar bag on bicycle 
of AC5K. This “station in a 
bag” is easy to remove 
and carry when leaving 
bicycle. It is—HF to go! 
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Figure 2-4 QRP operations 
are not limited to homes and 
bicycles. Here, GOSBW in 
England operates “Pedestrian 
Mobile Style” with a small 
transceiver, gel cell battery 
and mobile whip clamped to 
his metal backpack. A trailing 
wire serves as a counterpoise 
and ensures radiation of a 
good signal. 


CHAPTER 3 
QRP Clubs and Contests 


One of the main reasons QRP continues 
so high in popularity year after year is 
the large number of clubs, conferences, 
contests and awards programs 
supporting low power communications. 
There is a QRP club in almost every 
State, there are no restrictions on joining 
several of them simultaneously, and 
being part of a group sharing a common 
interest always boosts enthusiasm. 
Clubs are good. Give them a go! 


Presenting up-to-date details on 
clubs and their activities is rather 
challenging, as websites, officers, 
membership criteria, etc. are always 
subject to change. The logical solution 
here is to quick-stop time, so-to-speak, 


shoot a photograph of present day 
activities and suggest you check latest 
resources or perform a web search for 
recent revisions/changes. Bearing these 
thoughts in mind, this chapter's basic 
information should serve as a helpful 
“getting started” guide. Enjoy! 


T HE QRP AMATEUR RADIO 
CLUB INTERNATIONAL (QRP 
ARCI) was started during the 
early 1960s, and is now one of the 
oldest and largest QRP clubs in the 
U.S., with present membership 
exceeding 14,000. The QRP ARCI 
sponsors the esteemed 1,000 Miles Per 
Watt award, plus Worked All States 


(WAS), Worked All Continents (WAC) 
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ghly esteemed awards and membership 


certificate make superb shack “wallpaper” while telling visitors you are 
a serious QRPer with the credentials to prove it. Details at 


www.QRPARCL.org. 


and Worked 100 Countries (DXCC) 
QRP_ awards. 


The club also sponsors several 
contests and informal QSO parties held 
throughout the year plus the blowout 
Four Days In May bash held annually in 
conjunction with the famed Dayton 
(Ohio) HamVention. The QRP ARCI’s 
magazine, “QRP Quarterly” is always 
filled with exciting news and homebrew 
projects—ranging from simple one 
transistor transmitters to elaborate 
transceivers. If you want to jump right in 
the middle of all the hot QRP action of 
the day, this club and its magazine are 
superb starting points. Membership in 
QRP ARCI is presently 20 dollars U.S., 
and you can _ quick-join on-line 
(www.QRPARCI.org). Alternately, you 
can contact QRP ARCI Treasurer Jack 
Nelson, K5FSE. 


HE G-QRP CLUB (of the 
{cQR?) U.K.) was formed by Rev. 
George Dobbs, G3RJV, in 


1974 and presently has a membership 


The Norh West QRP Cleh 
P.O, Box 334 
Nay Conter, WA 99527 


estimated around 9,000 worldwide. The 
G-QRP Club sponsors several awards 
and contests, but it is best known for its 
associated magazine “SPRAT” (Small 


Powered Radio Amateur 
Transmissions). Each issue of this 
quarterly magazine is filled with fun 
projects and quick-assemble circuits, 
and every issue becomes a collectable. 
Joining G-QRP and receiving SPRAT is 
always a grand idea. For more details, 
see WWW.gqrp.com. 


HE MICHIGAN QRP 
CLUB was established 
in 1978 and has a large 
membership extending 
across the U.S. It also sponsors 
contests, awards and has a_ club 
reflector on Yahoo Groups. Their 
magazine, the Five Watter, may soon 
switch to on-line publishing/distribution 
rather than being disseminated by 
postal mail. Check 
www.gsl.net/miqrpclub.or for more 


details. 


Figure 3- 2 Joining QRP Clubs is a logical and clever means of expanding your 
enjoyment of working with low power, and their related magazines are filled with 


easy-brew fun projects. 
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HE NEW ENGLAND QRP 
CLUB is the third oldest 
U.S. club and a _ most 
interesting group. NEQRP sponsors a 
“QRP Afield” contest, an informal QSO 
party, and the club produces QRP kits 
as resources permit. Check 
www.newenglandaqrp.org for more 
details and to join NEQRP— 
membership is free. 


Tee NEW JERSEY QRP CLUB, 


NORCAL QRP CLUB (North 

California), NORTEX QRP CLUB 
( North Texas), NORTH 
AMERICAN QRP CW CLUB, 4 
STATES QRP CLUB and several 
others are informal “no dues” clubs 
formed with the purpose of sharing 
ideas, circuits and having fun. A search 
on the Internet usually reveals a 
wealth of information on these (and 
many more) free membership clubs. 


QRP CONFERENCES are 
announced on various QRP club 
websites and held during weekends 
around the country and throughout 
the year. You usually learn about 
them by visiting/browsing different 
QRP club websites. The conferences 
are usually held in a hotel or motel, 
attended by 200 to 400 active 
QRPers, and everyone emerges with 
a wealth of new and_ useful 
information. Some of the more well- 
known conferences are Pacificon 
held in California (a NorCal event), 
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Atlanticon held in Maryland or 
Pennsylvania (associated with 
NJQRP), Ozarkcon (held in Missouri) 
and Lobstercon (held in Maine). 
Check 4 STATES QRP CLUB and 
QRPME websites for details on 
Ozarkcon and Lobstercon. 


QRP___CONTESTS _AND__QSO 
PARTIES 


When the focus turns to on-the-air 
activities, QRP always emerges as a 
top attraction—and with good 
reason: it is lighthearted fun at its 
absolute best! Some contests are full 
weekend events, some are two hour 
stints, some are indoor operating 
events and some involve outdoor 
operations. QRP contests are held 
on almost every weekend throughout 
the year, but only a small number of 
them get listed in monthly amateur 
radio magazines. You learn about 
them by visiting QRP websites and 
reading dedicated QRP magazines 
like QRP Quarterly and Sprat. Say 
you have a new QRP rig you would 
like to check out on the air? There is 
no better way to do so than by 
making a few quick contacts in a 
QRP-only contest—and you may 
even qualify for a “1,000 Mile-Per- 
Watt” award in the process! Yes 
QRP is fun. Yes QRP is a world all 
its own and yes, there’s room for you 
too. Come on in and join the fun! 


QRP Clubs and EVENTS around the country . 


Figure 3-3 This map of the United States shows general area/location of 
various QRP clubs around the country. A vast number of smaller and 
less known QRP clubs are located in almost every state. A more 
extensive list of clubs is also included in Figure 3-4. Figure compiled and 
assembled by Rex Harper, W1REX of QRPme fame. 


ens a 
| emneenee 4 Ornmnmucesnec (ot HOAOLUS AN SS one A Soh ae es Ae 
ASSN COimenlnes S| cree TOM06S ee Ve SE eS | 
PC ieee ee OIG Se es | 
aa irre eet | 18006 fn or a | 
(i ae aaa el ee ee 


Figure 3- 4 Popular “gathering spots” for on-the-air QRP activities, contests and general QSOs. 
Both 7.040 (the old favorite) and 7.030MHz are used on 40 meters. 
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Figure 3-5 @RP RADIO CLUBS AND RELATED CALL LETTERS 
(2009) 


CLUB NAME LOCATION CALL 
roatia Bae 
ternational maoee 


> 


laska 
orth America Cee 
rizona 
rkansas 
ustin, Texas 
ennsylvania 

Bayou QRP and CW Club ew Orleans, Louisiana 
he Netherlands 

hina 

ritish Columbia, Canada 
rooklyn, New York 
regon 

olorado 

olumbus, Ohio 
ustralia 

erman 2F I 


KQ5RP 
K3WPI 
W5BYU 
eeaeere os 
Gee eesg 
KK2X 
Reeeaen 
K8QR 
Fae ee ae 
Durham Region QRP Club Durham region, Ontario, 
Canada 
East Central Indiana QRPers Eastern Indiana Bases | 
i N3EPA 
Geir weee 
| W7PIG 
Reece | 
gees 
LNQ6RP _| 


U 


ies) 


@CQC 


Eastern Pennsylvania 
p 
International 
Fou te QRP Group Arkansas, Kansas, Oklahoma, 
Ft QRP Group 


r Sta 
Ft. Smith, Arkansas 
G-QRP Club nited Kingdom 


7PIG 


Gloucester Area QRP & Homebrewers | Gloucester, Virginia 
Grupo LU-QRP rgentina 


Houston, Texas 

pWOSRP—| 

aaekioa 
W 


Knightlites QRP Club North Carolina Q4RP 


Koper QRP Group eres 


Pic 


NQ6RP 
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[Lake Perris ORP Sociely | Riverside Country, California __ | KR@LP_| 
[Little Thunder QRP Club________| Thunder Bay, Ontario, Canada_| VESLTQ._| 
[Longisland QRP Club —=~=Ss=C~C~drN@w Yorke 
Eee 


/Massantutten QRP Group | Shenandoah Valley, Virginia__—_| KAMRA_ 
[Michigan @RP Club Michigan SSCS QP 
Midwest Home Brewers & RP Group [Nebraska N@QG_ 
[Minnesota QRP Society —(| Minnesota —s—SCCSCSCSCSCSC* WQRP 
rNew England QRP Club ~SS*NewEngland SST WQURP_ 
[NewJerseyQRP Club ~——~«[Newversey, | WQ2RP 
Neca. S| Northern Calfomiane mes sas Le ae S| 
FNorth American QRPCWClub._|NorthAmerica | 
KOKO PICKD eam) Gee cn | Czech Republica aivunmenen | a ay 
QRP Amateur Radio Club International | International 
KORBICanad aan © ou el Canadas< 0 sve cei eee een 
NQ9RP 
International ate ted ese 
fReginaQRP Group ———sS—SCS Alberta, Camda ae | Cd 
IRUICR pene a SS IRUSSIA se 
SSGRPIChibSlovenia. ye Slovenial® 20 ee | 
| SardiniaQRP Club(IS-QRP) si Sardinia Italy | 
[Second Class Operators Clubs International = | 
RSOKGStKOR PIC ib mmn uewnne on sul inland: sie ee enews | 
| Southeast Ohio Radio Adventure Team |SoutheastOhio | 
FSMlonis\ORPcocletymale = 0s | (Siilouis; Missouri ee ee 
MOR EICD Mirena. i Mhalland. <r ese ee 
|WestFloridaQRP Club ————s—Cs=*d TampafFloridaarea = (ssd| Cd 
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CHAPTER 4 
COMMERCIALLY MADE QRP GEAR 


An impressive selection of 
commercially-manufactured QRP gear 
is readily available to modern low power 
enthusiasts, which makes _ getting 
Started in QRP activity quick and easy. 
Most of these transceivers are small, 
affordably priced and _ outstanding 
performers. This chapter overviews 
some of the most well-known and 
popular transceivers at the time this 
book was written. Understand, however, 
new companies and new rigs will surely 
enter every year and obviously are not 
included. Using our information on now- 
familiar gear as reference, however, 
should prove helpful for visualizing 
capabilities of gear introduced at later 
dates. Items featured or excluded in this 
chapter in no way reflect favoritism or 
non-endorsement of a company or 
product. | simply invited a cross-section 
of companies to share details of their 
products with readers and assembled 
this “snapshot view” with available 
information. 


So which transceiver or mini rig most 
closely parallels your needs and 
operating preferences? That depends 
on a number of variables and is best 
answered after a brief on-the-air 
exposure to QRP in your own shack. 
Some amateurs thrive on deluxe 
features like dual VFOs, multiple 
memories, DSP filters, etc. Others 
prefer a more simplistic/barebones 
approach to quick-and-easy or go- 
anywhere type operation. 


MODIFYING 100 WATT 
TRANSCEIVERS FOR QRP 


A convenient means of 
visualizing what type rig best fits your 
style of operating is by reducing the 
output of your existing 100 watt 
transceiver to five watts and using it 
“QRP style” for a few days time. This 
approach may not have the glitz and 
glamour appeal of using a small and 
battery-friendly transceiver like a Yaesu 
FT-817, Elecraft KX-1, etc., but it is a 
good stari—assuming your antenna is 
effective and you do not have problems 
making normal QSOs at the 75 or 100 
watt level. Most 100 watt transceivers 
can be front panel or menu-set to a 
minimum power output of five or 10 
watts, but they may not be capable of 
going down as low as three or four watts 
output. What to do? Instigate Dr. Dave’s 
famed “QRP mod” shown in Figure 4-1, 
naturally. This universal and easy to 


(00K Pot Vie 
Battery 


Figure 4-1 Easy-to-duplicate mod for 
reducing the output of a modern 100 watt 
transceiver to 5 watts or less. Circuit safely 
lowers drive by applying a small fixed 
control voltage to transceiver's ALC input. 
Full discussion in text. 
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implement mod applies a fixed voltage 
to a transceiver’s ALC input, similar to 
the way a linear amplifier limits or “cuts 
back” a transceivers output to prevent 
overdrive. A 100K ohm potentiometer 
connected in series with a 1.5, 6 or 9- 
volt battery (depending on the ALC 
voltage required for your specific 
transceiver) does the trick. Plain and 
simple. This concept applies a negative 
ALC voltage to the transceivers rear 
ALC socket thus simulating the 
connection of an external amplifier and 
reducing transceiver output accordingly. 


Check your rig's instruction 
manual for exact connection/pinout 
wiring of the rear panel phono and/or 
DIN socket. Adjust the potentiometer 
until power output of your rig drops into 
the 4 or 5 watt range. Typically, this will 
occur with approximately 1.3 volts 
applied to the ALC connection. Current 
drain on the battery is approximately 1 
ma, so life expectancy is good. The 
neat aspect of using this ALC-adjusting 
technique is convenience. You simply 
plug it in for QRP, or remove it for full 
power operations. Remember to check 
your instructions manual before 
connecting the circuit and ensure you 
have the polarities correct. Why not use 
this QRP technique on a permanent 
basis rather than purchasing a 
dedicated QRP transceiver you ask? 
You can, and you get all the benefits of 
a modern rig to boot-but you do not 
realize the full impact of working the 
world with a tiny rig and proving "the 
operator rather than the rig makes the 
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big difference!” Additionally, QRP 
transceivers are unique in size and 
shape. No one can question if you are 
truly QRP when using a dedicated low 
power transceiver! Even if such "QRP 
fudge" tactics are never discovered, 
they defeat the purpose and enjoyment 
of using low power, and overshadow 
that personal pride synonymous with 
QRP achievements. Understand | am 
not "talking down" 100 watt rigs: | am 
simply emphasizing you remember 
which setting of the RF power control is 
minimum and which is maximum. Now 
let's overview some of today's hot gear! 


Yaesu FT-817 


One of the most popular “do it all” 
QRP transceivers of the day is Yaesu’s 
FT-817 shown in Figure 4-2. This 
miniature transceiver measures only 1.5 
x 5.3 x 6.5 inches (H, W, D) and 
transceives on all of the HF bands plus 
6 meters, 2 meters and 70 cm. lt 
delivers five watts output with front 
panel selection of 2.5, 1.0 or 0.1 watts, 
and operates from an internal 9.6 volt 
battery pack or an external 13 volt DC 
power source. The transceiver sports 
200 memories, dual VFOs, RIT, IF Shift, 
noise blanker, VXO, CW _  keyer, 
adjustable QSK and AGC, S unit/power 
output/SWR metering, scanning, 
automatic FM _ repeater offsetting, 
CTCSS encoding/decoding, and more. It 
also copies standard AM and FM 
broadcast bands, plus tunes the AM 
aircraft. This rig is absolutely loaded for 
action! 
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Figure 4-2 The deluxe featured and very popular Yaesu FT-817 


transceiver. This incredibly small delight works all modes and all 
bands—HF plus VHF and UHF—with 5 watts output. It may be 
powered externally or by batteries you install internally. A true do-it- 


all radio! 


As purchased, the FT-817 is 
equipped with an internal battery case 
you fill with eight AA alkaline (non 
rechargeable) cells for portable 
operation. A 9.6 volt/1200mah battery 
pack and external charger are optional. 
Check the chart of typical power supply 
or battery current consumption shown in 
Figure 4-3, and you will realize short 


Receive Squelched 
Receive normal volume 


Transmit 1w 


transmit times are necessary when 
using regular batteries or even alkaline 
batteries. Their lifespan is quite short! 


A more logical solution is using one of 
the high current/2500mah NiMH battery 
packs available from www.w4rt.com. 
These ultra-high energy battery packs 
are sold complete with a new battery 


Figure 4-3 Typical power consumption of Yaesu FT-817 during operation from an external 13 
volt DC source. Values shown reflect illumination of LCD readout and use of rear antenna 
socket, each adding 20ma (40ma total) to required current. 
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cover door and socket for rapid charging 
from an external source. You can use a 
W4RT charger or one of the popular 
MAHA battery chargers. More 
information on high current battery 
packs is available at www.w4rt.com. 


Prefer to home-assemble your 
own rechargeable battery pack? You 
can install eight NiMH cells in the 
transceiver-supplied battery tray. When 
doing so, most folks cut or disconnect 
the green (charge-inhibit wire) on the 
battery tray’s small Molex plug. You can 
then use the FT-817’s built-in charge 
feature to limit charge current and 
monitor charging time on your 
homebrewed battery pack (and use an 


external DC supply as a charger). The 
previously mentioned Molex plug (on 
battery tray) has five wires connected to 
it: two for battery positive, two for battery 
negative, and an end-positioned green 
wire. If you use a high power magnifier 
for viewing, you can slip the tip of a 
straight pin under an edge of the Molex 
plug’s plastic “pin 5” clip and release the 
green wire (Figure 4-4). Cover its end 
with tape, then you can restore original 
operation (prohibiting recharging) if you 
later revert back to using alkaline cells in 
the battery tray. The green wire disables 
the FT-817’s battery charging circuit, 
which trickle charges any time the 
transceiver is on and charges at 


Figure 4-4 This picture shows me using the tip of a straight pen to release 
the FT-817 battery tray’s famed green wire from its tiny Molex plug. When 
this wire is removed (and covered with tape for safety), rechargeable 
batteries may be installed in the tray and charged by the transceiver’s 
internal charging circuit. Discussion in text. 
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200mah when menu set to charge. 


Operation and performance of 
the FT-817 is remarkably good, 
especially after you have mastered the 
technique of quick-accessing various 
menu selections. This appears to be the 
FT-817’s one and only weak point: more 
than 30 regular functions and 50 
special/custom functions must be 
accessed through the transceiver's dual 
menu sets. Some of the most often- 
used menu selections include setting 
output power level and meter function, 
adjusting keyer speed and T/R switching 
delay, displaying battery voltage and 
enlarging the frequency readout for easy 
viewing. Some of the custom menu 
selections include mic and VOX gain, 
CW weight and sidetone level, tweaking 
transmit and receive audio response, 
and setting battery charge time. Strange 
as it seems, the Function button used in 
accessing both memory sets is the 


smallest and the most tedious to 
activate panel control. 


With respect to output power, the 
FT-817’s five watt signal works out 
great. | have contacted stations from 
Europe and Africa to Japan and 
Australia using the rig and a Hy-Gain 
AV-640 vertical at home, and worked all 
over the country while using the 
transceiver mobile. The FT-817 is an 
outstanding travel companion worthy of 
consideration for both fun and 
emergency preparedness. For more 
information check www.vxstd.com. 


ELECRAFT TRANSCEIVERS 


Although produced as kits 
rather than “ready to use” transceivers, 
Elecraft's HF rigs have become some of 
the most popular transceivers in QRP 
today. The company has an excellent 


Figure 4-5 Elecraft's K-3 covers 160 through 10 meters with more features 
and frills than any other QRP transceiver made today. It is a true dream rig, 
and it is available factory-assembled or as a package of plug-in-boards: a 
solderless kit. 
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reputation for quality and customer 
assistance, their products are top-notch 
and the price range is flexible to fit any 
budget. Leading the Elecraft line is the 
K-3 transceiver shown in Figure 4-5. 
This transceiver is available in a 100 
watt and a 10 watt version, the latter 
truly standing as a modern QRPers 
dream rig. It has every operating feature 
imaginable: all HF band plus 6m 
operation, full shortwave reception, dual 
VFOs, 100 memories, 32-bit IF level 
DSP with variable width SSB and CW 
filtering, notching, noise blanking and 
noise reduction. It also sports dual 
passband tuning, speech compression, 
eight band audio equalization on 
transmit and receive, built-in CW keyer 
with 8 memories plus encoders and 
decoders for CW, RTTY and PSK-31. 
That’s right: you can transmit RTTY or 
PSK-31 by inputting words with your 
CW paddle and read incoming CW, 
RTTY and/or PSK-31 right on the K-3’s 
front display. No external interface or 
computer required. If you wish to really 
go wild, incidentally, check out the K-3’s 
optional subreceiver with its own roofing 
filters, DSP and audio combiner. Other 
options include a snap-in 100-watt 
output unit for non QRPers, 100 watt 
automatic antenna tuner, digital voice 
recorder and an array of crystal filters to 
complement the DSP system. This little 
rig is loaded for bear—err—action. 


The K-3 is also a_ software- 
defined transceiver: a one click PC 
download program can check and 
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automatically update microcontroller and 
DSP firmware. We understand this “field 
upgrade” concept is working well, as 
some early owners of K-3s_ report 
installing software upgrades from 
Elecraft. Owners also say the upgrades 
are true performance enhancements 
rather than mere “fixes” for pre-existing 
problems or bugs. 


The K-3 can be purchased 
factory-assembled or as a no-soldering 
kit. Although a personal opinion, | 
suspect this concept may be the wave 
of the future—and it is really not as 
intimidating or frightful as it seems. 
Typical assembly time averages 
between five and 10 hours in which you 
read the manual, plug in boards and 
learn functions and purposes of boards 
in the process. 


The building process starts by 
fitting a number of small boards or 
modules to the main/motherboard, 
which is then fitted with side rails for the 
cabinet. A few sub boards are next 
plugged into the front panel, and then 
the panel plugs into the motherboard. 
The board-to-board plugging/connecting 
process continues, eventually adding 
the basic 10 watt RF output board to the 
rear of the motherboard, and energizing 
the finished K-3 so it can perform a self- 
alignment. Overall there are 
approximately a dozen PC boards and 
modules involved in the assembly. 
Several folks reported their K-3 went 
together with the perfection of a Swiss 
watch. 
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Figure 4-6 The Elecraft K-2 kit transceiver measures 3 by 5 by 8 
inches (H,W,D) and operates CW with up to 10 watts output on 
80 through 10 meters. Optional PC boards add SSB and 160 


meter operation. Details in text. 


Early reports and _ personal 
opinions on the K-3 are most impressive 
with many owners stating it’s the best 
performing CW transceiver they ever 
used. Everyone agrees it is a bargain in 
features per dollar. Most folks also 
complimented the rig’s ergonomics— 
there is no dinking with menus to make 
changes on the fly during on-the-air 
operations. If you want to be a big fish 
(pig?) in a little (QRP) pond, check out 
Elecraft's 10 watt version of the K-3. 
More information on the K-3 is available 
at www.elecraft.com or you can e-mail 
them at sales@elecraft.com. 


Elecraft’s multiband K-2 and dual 
band K-1 also qualify as good portable 
or emergency HF transceivers worthy of 
consideration. The K-2 shown in Figure 
4-6 covers the 80 through 10 meter ham 
bands with up to 10 watts output on 
CW—with SSB operation available as 
an option. Special features include dual 
VFOs, 10 memories, RIT, XIT, semi or 
full break-in operation, selectable 
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receive bandwidths, iambic keyer with 
memory and an optional automatic 
antenna tuner. Optional kit modules for 
160 meters, SWR monitoring, noise 
blanker, a 100 watt output “final” 
amplifier stage and a _ rechargeable 
battery pack allow one to customize the 
K-2 to fit personal needs and operating 
preferences. There is limited “extra 
space” inside the K-2’s_ cabinet, 
however, so one must decide whether 
battery operation, automatic antenna 
tuning, etc. is highest in their priority of a 
“one box rig”. If the built-in battery pack 
and a “pocketable” antenna are mated 
with a K-2, the complete station can be 
used for on-the-spot operation almost 
anywhere; a real asset for HF pack’n or 
ultra light HF’n. 


The K-2 is a kit transceiver, but 
assembly does not follow the classic 
wiring to off-PC board controls and 
connectors arrangement like many kits. 
Instead, the K-2 is built completely on 
three full-size PC boards with all 


connectors, controls, switches, LCD 
readout and digital dial/counter mounted 
directly on the boards. There are no 
stray wires or jumpers to cause 
entanglements or slow the assembly 
process. If you check each part to 
confirm it is “good” as you go and install 
correct parts in correct board slots, the 
transceiver will work at first turn-on. 
Then, the only piece of test equipment 
required for basic check-out and 
alignment is a Volt-Ohm-Meter. 


Although | have only test-tuned a 
friend’s K-2, it seemed to be a good 
performing transceiver. That fact is also 
echoed by numerous K-2 users | have 
worked on the air. Every owner is 
justifiably proud of building and using a 
K-2. Rather than using a fancy menu 
system, often-set operating parameters 
are directly accessed and set by front 
panel controls and switches. In other 
words, the K-2 is a transceiver you can 


build, understand and maintain yourself 
without factory guidance or assistance. 


Another neat Elecraft transceiver 
kit is a CW-only K-1 shown in Figure 4- 
7. This mini-rig covers any two owner- 
selected HF bands between 80 and 10 
meters with zero to six or seven watts 
output, multi function LCD 
readout/frequency display, RIT, XIT and 
AGC. It also sports full break-in 
operation with diode T/R switching and 
CW sidetone. A built-in automatic 
antenna tuner and a noise blanker are 
available as internally-installed options. 


Like the K-2, Elecraft’s K-1 is also 
a “three PC board” transceiver with all 
parts, controls, switches, etc. direct- 
board mounted to eliminate tedious 
point-to-point wiring. Does the idea 
simplify and streamline assembly? | 
presented that question to Eric Swartz, 
WAG6HHQ, of Elecraft, and he stated a 


te ELECRAFT 


angy oer 
bt 


™ 
FX 


i =i stent 
Ko TRANS CEIVER, 


Figure 4-7 This miniature marvel is Elecraft’s K1: a 6 watt output CW 
transceiver that can be configured to operate any four HF bands 
between 80 and 10 meters. It measures 2.2 by 5.2 by 5.6 inches 
(H,W,D) and is contained on three PC boards. 
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number of first-time kit builders 
successfully assembled K-1s in 14 to 16 
hours time. More experienced builders 
assembled the approximate 400-part kit 
in 10 hours. Also noteworthy is band 
boards are field-changeable in four or 
five minute's time. Additionally, Elecraft 
has an optional four-band board 
available for the K-1. Finally, the K-1’s 
low power consumption makes it quite 
attractive for stand-alone operation. In 
fact, it can even operate from a high 
current 9-volt battery mounted internally 
for brief on-the-spot communications. 
Once again, | have only test-tuned a K- 
1, but have worked several-folks using 
them on the air. For additional details 
and information on all Elecraft products, 
contact Elecraft at www.elecraft.com. 


ICOM’S IC-703 


Another popular QRP transceiver 
is lcom’s IC-703 or IC-703 Plus (Figure 


4-8. This is a compact and rugged little 
delight covering 160 through 6 meters 
with up to 10 watts output, built-in 
antenna tuner and full shortwave 
reception. The IC-703 or IC-703 Plus 
looks and operates like its higher power 
cousin, the extremely popular IC- 
706/MK II/G, and it is also loaded with IF 
Shift, DSP noise reduction, SWR 
metering and more. So aside from the 
small front panel model number, how 
can a QRPer distinguish which Icom is 
low power and high power? The IC- 
703’s front display is orange, whereas 
the IC-706 front display is green. 


Packaging a QRP transceiver in 
an IC-706 cabinet has some noteworthy 
benefits. It can slip into a soft padded 
portable carry bag or a backpack 
designed to hold an IC-706. It also 
exhibits long operating time when 
powered from a backpack-size battery 
and works great for pedestrian mobile- 


Figure 4-8 Icom also makes its presence known in the QRP 
field with the 10 watt output IC-703: a multi featured HF and 6 
meter version of their time-proven and world-famous IC-706 
MKII G. The most noticeable difference is the front panel’s 
IC-703 designation and the appearance of an orange display. 


type pursuits. The (100 watt) IC-706 
packs so much power in its small case 
that enclosing it in an air-restricting case 
builds up a frightful amount of heat. The 
lower power IC-703, however, requires 
less cooling and adapts to “bag 
operation” very well. 


Operation wise, the IC-703 
performs like, well—like a low power 
version of the IC-706/MK II/G (which it 
is). The benefit in owning and using an 
IC-703/Plus is less battery drain for in- 
field/portable applications and _ the 
unmistakable fact you are running QRP 
with a dedicated QRP transceiver rather 
than a 100 watt transceiver reduced to 
five watts output. For more information, 
check www.icomamerica.com and click 
on “Amateur” category products. 


TEN-TEC’S FAMED 
ARGONAUTS 


Surely, the most time-established 
name in QRP gear is Ten-Tec and their 
series of Argonaut transceivers that first 


appeared in the 4970s are still highly 
sought and popular items today. The 
original Argonaut 505 and 509. 


The original Argonaut 505 and 
509 produced 2.5 watts output, and 
operated SSB and CW on the 80, 40, 
20, 15, and 10 meter bands. These 
tan-cased units featured a slide rule dial 
with smooth tuning, full CW break-in 
operation, and proved to be a real treat. 
During the late 1970s, Ten-Tec replaced 
the tan-cased 505 and 509 Argonauts 
with the black-cased Argonaut 515 
shown in Figure 4-9. The Argonaut's 
wide front panel and large dial gave the 
impression of a_ full-size transceiver. 
During operation, the front panel meter 
and dial were illuminated by a small 
lamp. Another lamp under the bezel 
illuminated the tuning knob's pointer and 
skirt. LEDs on each side of the bezel 
indicated receiver offset tuning and RF 
output. Since the unit featured full 
break-in operation, the LEDs flickered in 
synchronization with transmitted Morse 
code...a glamorous display indeed. The 


Figure 4-9 Nostalgic QRP at its golden best! This black-cased Ten- 
Tec Model 515 Argonaut is a genuine classic in QRP transceivers, 
and it is highly sought by many serious low power enthusiasts. Rig 
works CW and SSB on 80 through 10 meters with a full 5 watts 
output. What a heartthrob! 
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Figure 4-10 Continuing Ten Tec’s long line of legendary QRP 
transceivers is the presently-produced Argonaut V. It covers 160 
through 10 meters with a wealth of features, including IF level DSP 
filters, full break-in operation and much more. Size and shape of 
cabinet plus marvelous backlit analog meter give this modern delight 
a “real radio” flavor that is rapidly fading into extinction (sigh!) 


Argonauts are neat little rigs. If you ever 
have the opportunity to try or purchase 
one, go for it! 


Several years after Ten-Tec 
dropped production of the Argonaut 515, 
a new and completely different Argonaut 
Il was announced. The Argonaut II 
covered 160 through 10 meters and 
operated SSB, CW, AM, and FM with 
power output up to five watts. The 
Argonaut Il was dropped from 
production several years ago, and the 
latest and greatest item is the newer 
Argonaut V shown in Figure 4-10. 


The Argonaut V operates 160 
through 10 meters; receives 500KHz to 
30MHz; works CW, SSB, AM and FM, 
and CW/SSB output is continuously 
adjustable from slightly less than one 
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watt to 20 watts. Some folks may 
consider that as “QRP and a bit more”, 
but | feel the extra power margin helps it 
avoid huffing and puffing to pump out a 
solid five watt signal. Having the extra 
power available when and if needed is 
also a good asset. The Argonaut V 
measures 2.75 by 8.5 by 9.75 inches H, 
W, D and weighs five pounds, so it is 
more of a home/portable (and mobile?) 
rig than a backpack or camping rig. It 
Sports dual VFOs with “split” operating 
Capability, RIT, XIT, 35 built-in DSP IF 
filters for bandwidths of 200Hz to 
2800Hz (plus 4, 6 and 15 KHz for voice 
modes), plus high stability TCXO and 
direct PSK-31 plug-in compatibility. 
Being a Ten Tec, it is naturally set up for 
top-line CW action with smooth-as-silk 
full break-in operation. Add to that a 


built-in keyer, variable CW offset with 
tracking sidetone, the latest factory 
change of optional dual rear cooling 
fans, and you have a rig that won't quit. 
If you are a serious CW operator and 
appreciate a small QRP rig with big rig 
flair, Ten Tec’s Argonaut V could be the 
perfect answer. Like more details? Visit 
www.TenTec.com or telephone Ten Tec 
at 1-800-833-7373. 


The SGC SG-2020 Transceiver 


Another compact transceiver 
popular among the QRP crowd is the 
SGC 2020 shown in Figure 4-11. This 
stouthearted rig could easily be 
considered the “big daddy” in QRP, as it 
is loaded with features and its output 
power is fully adjustable from one to 20 
watts. Needless to say, it will run cool 


and comfortable all day at five watts 
output—and the reserve power is a 
special bonus when band conditions are 
difficult. 


The SG-2020 measures 2.75 by 
6 by 7.25 inches H, W,D, works all nine 
HF bands and receives from 1.8 to 30 
MHZ on SSB and CW. It sports 40 
memories, RIT, split frequency 
operation for DXing, an SSB speech 
compressor, full CW break-in operation, 
an electronic keyer, passband tuning, 
and a 2.7 KHz crystal filter plus audio 
filters with bandwidths down to 100HZz. It 
also has DSP with three bandpass filters 
and two levels of noise reduction. 
Rather than using a special menu set, 
you just set a function with a front panel 
button and then adjust it with the main 
tuning knob. This makes operation quite 


Figure 4-11 The model SG-2020 is SGC Corporation's 
entry in the QRP field, and it now has an impressive track 
record of proven success. Little CW/SSB HF transceiver is 
exceptionally well-built, very rugged and produces a clean 
20 watt output signal. 
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Figure 4-12 MFJ’s “90 Series’ monoband CW transceivers are popular 
among QRPers interested in an economical “go- anywhere” rig. They 
measure 2.5 by 6.5 by 6.0 inches (H,W,D), 


easy. You change the _ receive 
bandwidth or keyer speed, for example, 
by just holding the “BW” or “Speed” 
button pressed while turning the main 
tuning knob—and your selection(s) is 
also shown in the display until you 
release the associated button. The 
transceiver is also battery-friendly with a 
receive current of .8 amp and a transmit 
current (at 20 watts) of three amps. 


| used an original/early model 
SG-2020 several years ago and an 
enhanced version with DSP only a few 
years ago and both versions performed 
quite well. Sensitivity and selectivity 
were very good, tuning was smooth and 
transmitter output was solid as a rock. 
The only entanglement | noticed was a 
mild amount of T/R relay noise on CW. 
Another amateur might not even notice 
it. | just operate in an environment 
where any noise whatsoever is a big 
issue. | have asked SGC _ about 
reliability, and they have found that over 
the years the relays hold up great. The 
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relay noise is just noise. Overall, the 
SG-2020 stacks up as a good 
transceiver for primary, backup or 
emergency hamming needs. It is well- 
built and it is produced by a company of 
established integrity: SGC. The 
transceiver is also supported by some 
attractive accessories like an automatic 
antenna coupler and a couple of fully 
automatic tuners, plus fully automatic 
linear amplifier. More information on the 
SG-2020 and support items is available 
from www.sgcworld.com or telephone 1- 
800-259-7331. 


MFJ "90 and 94 Series” QRP 
Monoband Transceivers 


MFJ Enterprises of Starkville, 
Mississippi produces a_ series of 
monoband transceivers that are quite 
popular among QRPers. First is the "90- 
series" (exemplified in Figure 4-12. 
These are five watt CW monoband units 
made in 80, 40, 30, 20, 17, and 10 
meter versions. Each one covers the 


CW portion of its related band, has a 
single conversion receiver with AGC 
and RIT, semi break-in operation, 
500Hz filter and CW sidetone. These 
transceivers have a proven track record 
of being beaten around, used with 
makeshift antennas and continuing to 
work quite reliably. The rigs are also 
battery friendly, typically drawing 1.2 
amps (at 13 volts) to pump out a solid 
five watt signal. If you are looking for an 
economically priced and _ reliable 
transceiver for QRP, MFJ’s “20 series” 
are a good choice. 


MFJ’s “94 series” of monoband 
SSB transceivers are also economically 
priced radios worthy of consideration 
(Figure 4-13). They are available in 75, 
40, 20, 10 and 6 meter versions and, 
depending on the band selected, pump 


out a 10 or 20 watt signal that makes a 


good account of itself from the home Or 
mobile station. Special attractions of the 
“94” series include a _ sensitive 
superhetrodyne receiver with eight pole 
2.3KHz crystal filter, S meter, stable 
VFO and built-in speaker, plus 
conservatively rated transmitter with 
speech compressor. | have also used 
the 20 meter/MFJ 9420 in my auto and 
have been pleasantly surprised at how 
well 12 watts and a short whip perform 
on the open road. 


MFJ also makes a neat little 
“Cub” transceiver, however it is 
available as a kit and will be described 
in a following chapter. 


For more information on the full 
line of MFJ QRP- gear, check 
www.mfjenterprises.com. 
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Figure 4-13 Prefer SSB? MFJ’s “94 Series” transceivers also give you good 


volume 


MFJ 20-METEAR SSD TRANSCEIVER 
MODEL MFIJ-9420 


value for their cost. They are available for 75, 40, 20, 10 and 6 meters and 
include sharp crystal filters plus speech compressors for high “talk power’. 


Nice! 
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Classic Heathkits 


Although Heathkit "Hot Water" 
QRP transceivers are no_ longer 
produced, used models occasionally 
Surface at hamfest flea markets and are 
still popular among QRP enthusiasts. 
Bearing those thoughts in mind, let's 
quick-review these classics. 


Heathkit produced three models 
or versions of the "Hot Water" 
transceivers: The (direct conversion and 
limited performance) HW-7, _ the 
(superhet and nice) HW-8, and the 
(quite impressive) HW-9. The HW-8 
covers 80, 40, 20, and 15 meters with 
2.5 watts output and a front panel 
selectable audio filter. It is a fun 


transceiver capable of providing many 
hours of QRP operating enjoyment. 


The HW-9 is a complete rebuild 
of its ancestors. It covers 80 through 10 
meters with WARC bands _ optional. 
Performance of the HW-9 is quite good-- 
but, like the HW-8, owner modifications 
and improvements are endless. 
Heathkit's "HW" series rigs defy fading 
in the annals of time and they are a 
terrific way to have fun with QRP on a 
limited budget. 


There is no doubt friends, the 
array of neat gear available for QRP 
today is both fantastic and irresistible. 
The biggest entanglement is deciding 
which rig to buy, so | say get them all. 


Figure 4-14 Real radio romance QRP style! Classic Heathkit HW-8 and HW-9 
transceivers defy fading in the annals of time, and with good reason: everyone loves 
ee This beautiful pair owned by John Peregord, Jr., KB8UMD. Oh the glitz! The 
glamour! 
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CHAPTER 5 
GOODIES GALORE 


An endless array of neat irresistible accessories and extras are available to 

| today’s QRPers, and they truly make life in the low power lane exciting. These 
accessories include rig battery packs, keys, power supplies and much more. The 
| collection is also growing daily, so we can only give you a glimpse of some items | 
| available at the present time. | have, however, included addresses, telephone numbers | 
and websites for obtaining more information and/or ordering featured items (the | 
| “everything in one place” concept for convenience). Supplement my views with a few 
| up-to-date monthly amateur radio magazines and you should be well-informed on | 
| present day accessories. Now let's check out the goodies! _ 


FT-817 GOODIES 


Two items with high appeal to 
FT-817 owners are the dual Collins 
mechanical filter mod shown in Figure 5- 
1 and the ultra high current/2500mah 
battery pack for an FT-817 shown in 
Figure 5-2 . As factory-supplied, an FT- 
817 has only one optional filter slot and 
an owner must choose between 
personalizing the rig for SSB or CW 
operation. The W4RT mod (which is 
rather tedious and requires custom 
installation) includes both filters plus lets 
you quick-switch between the SSB and 
CW filter for maximum flexibility. Both 
filters exhibit Collins famous steep- 
skirted selectivity and high quality. The 


Figure 5- 1 Here are the W4RT Electronics’ 
dual Collins mechanical filters discussed in 
text installed in a Yaesu FT-817 transceiver. 
The SSB filter has a steep-skirted passband 


of 2.3KHz and the CW filter's passband is 
SSB filter is 2300 Hz wide and the CW S00Hz. Filters and custom 


installation 
filter is 500 Hz wide. Installation of the available from www.w4rt.com. 
filters is available from W4RT re 
Electronics. The high current battery FT-817 as it gives you a significantly 
pack fits inside an FT-817, and is greater operating time between internal 
supplied with its own new battery pack battery recharges. For more information, 
door with charger socket. This is one of check <www.w4rt.com>. 


the most appealing of all mods for the 
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Figure 5-2 Like operating portable from the field? Want extended 
operating time and a solid 5 watts from your FT-817 to boot? Slip one of 
these amazing 2500mah NiMH battery packs into the little rig’s battery 
compartment and it becomes a real romper! 


Figure 5- 3 This is how a Yaesu FT- 
817 looks snuggled in a “World Pouch” 
from the powerportstore.com. When 
fitted with a pull-up HF antenna, trailing 
counter-poise, mic, shoulder strap and 
high current battery pack, rig is ready 
for “walk and talk” HFing in high style. 


Next up is the padded nylon “World 
Pouch” carry case available from 
Cutting Edge Enterprises and shown 
in Figure 5-3. This case is designed 
to fully enclose and protect a Yaesu 
FT-817 and its zipper extends down 
the side for easy access to the 
transceivers mic and earphone 
sockets. The transceiver can be 
operated while enclosed in the case 
(sounds from the speaker go straight 
through the pouch, but dust and 
water do not pass). You can also 
connect an antenna cable, key cable 
and power plug to the FT-817’s rear 
panel, slip it in the World Pouch and 
then connect protruding cables to an 


in-house or mobile setup for maximum 
flexibility. The World Pouch is really 
handy, and it also includes a small top 
pouch for carrying a pull-up whip 
antenna plus mic and key. An optional 
fanny pack is also available to 
compliment the World Pouch. It fits 
around your waist like a champion 
wrestlers wide belt and supports the 
World Pouch by belt clips and Velcro® 
straps. More details (and pouches) are 
available direct from Cutting Edge 
Enterprises, telephone 1-800-205-0115 
or via <www.powerportstore.com>. This 
company also makes protective cases 
for 2 meter/FM talkie packs and many of 
them work good for homebrew QRP 
rigs. 

Like to try your hand at 
pedestrian mobile operation? 
Communications Outfitters makes a 
padded and semi-rigid nylon “Expedition 
pack” designed to hold an FT-817 and 
LDG Antenna Tuner in its upper middle 
section. It also holds one or two fair-size 
battery packs in its lower middle section, 
plus various cables and screw-together 
MP1 or MP2 Super Antennas in its 


zippered pockets. Velcro loops beside 
the middle section and a flap-covered 
top cutout are arranged to hold/support 
a fully extended MP1 or MP2-type 
antenna for pedestrian mobile 
operations. You just slip the whole pack 
on your back, pull a key and mic over 
your shoulder, roll out a trailing 
counterpoise wire and start walking and 
talking or sending CW. More information 
on these backpacks is available direct 
from | www.communicationoutfitters.us 
(click on “Expedition Packs’). 


AUTOMATIC ANTENNA TUNER 


If you enjoy portable operations 
to any extent, the LDG Electronics Z-11 
“auto tuner” shown in Figure 5-4 is an 
accessory well worth considering. The 
unit measures 1.25 x 8.5 x 5 inches (H, 
W, D), handles up to 60 watts, matches 
dipoles and verticals alike, and tunes 
with the tap of a button. Latching relays 
are utilized in the tuner so once a match 
has been achieved, you can remove 
power from the tuner and it will hold its 


Power Auto CAP IND Tune SWRiStatus 


= . “aN 
Mi « 
own ~~ 


Z11_ Auto Tuner 


<5 20 >3.0 Tuning 


Figure 5-4 LDG Electronics Z-11 Automatic Antenna Tuner is quite popular among 
both “stay at home” and mobile/portable orientated QRPers. It is small, efficient and 


quickly matches most coax-fed antennas. It can also operate from a regular 9-volt 
battery for field use. 
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Figure 5-5 Heil Sound’s continuously popular BM-10 headset 
with boom mic can double the “talk power” of many QRP (and 
QRO!) SSB transceivers—especially those without good speech 
compressors. Headset is available with full-range HC-5 or 
narrow range HC-4 “DX” element and mic plug/adapter to fit 
most modern transceivers. 


settings indefinitely. The tuner will also 
Operate from a 9Q-volt battery for 
standalone operation in the field. More 
details available at 


<www.ldgelectronics.com>. 
HANDS-FREE HEADSET 


Interested in hands-free mobiling 
or portable operating? Check out the 
famous Heil BM-10 headset with boom 
mic shown in Figure 5-5. This headset is 
available with your choice of a full-range 
HC-5 or DX-grabbing HC-4 mic element, 
and the latter really adds punch to your 
QRP SSB signal. The BM-10 is sold as 
a universal headset, so you add Heil’s 
mic plug adapter for it to match your 
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transceiver. Then you enjoy your new 
“pro sound”. More information and mics 
are available from www.heilsound.com. 


PORTABLE POWER SUPPLIES 


Have you noticed how some 
QRPers occasionally power their mini 
transceiver from an AC supply three or 
four times larger than the rig? Somehow 
this doesn’t make sense to us, 
especially when small power supplies 
are available for QRP operation. As an 
example, MFJ Enterprises offers a 
“Super Wall Wart’, Model 4110 AC 
supply like shown in Figure 5-6. It 
consists of two sections: a large wall 
transformer unit and a rectifier/- 


Figure 5-6 Need a small DC power supply for your small QRP 
rig? Check out this super-stout Model 4110 “Wall Wart” from MFJ 
Enterprises.com. It separates into two plug-in boxes for easy 
carrying, and it delivers 13 volts DC at up to 2 amps. Unit also 
makes a handy battery charger for Yaesu’s FT-817 transceiver. 


ffilter/regulator unit that can be 
piggybacked together with rubber 
bands. The power supply’s output is 
adjustable by jumpers to deliver 
between 12.4 and 13.8 volts DC at up to 
1.2 amps of current. This is an ideal 
power supply for QRP rigs in the two to 


Figure 5-7 Stepping up a notch, MFJ 
offers 
switching-type power supply for the FT- 
817 and similar high current transceivers. 
It measures 1.4 by 2.5 by 4 inches, 
delivers 13.8 volts at 2.8 amps and runs 
cool as a cucumber. Unit is supplied with 
a standard 3.5mm coaxial power plug plus 


an adapter cable with mini-plug to match 
FT-817. 
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four watt category. It is not stout 
enough to power an FT-817, however, 
as that rig draws a whopping 2.0 
amperes at five watts output. 

Once again MFJ Enterprises 
comes to the rescue with their newer 
model 4103 shown in Figure 5-7. 


this model 4103  pocketsize 
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Figure 5-8 “Little Joey” is a trim 4 ft. tall, 80 through 10 
meter portable antenna made by Terlin Antennas of surprisingly good for their size, | 


Australia (The “Outbacker’ antenna manufacturer) and 
imported to the U.S. by Alpha Delta Communications, Inc. 
It is quite handy for on-the-spot QRP'n. 
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This modern  switching-type 
power supply delivers 13.8 
volts DC output at up to 2.9 
amps. That equates to 40 watts 
of DC power, and the power 
supply is free of “RF hash” to 
boot. The power supply 
measures 1.4 x 2.5 x 4 inches 
(H, W, D), it runs very cool, is 
well-filtered and protected from 
stray RF energy plus includes 
overvoltage, over current and 
over temperature protection. 
The supply has even been 
rated to operate at full load for 
100,000 hours without a failure. 
Impressive! The MFJ power 
supply is sold with a standard 
3.5 mm coaxial DC power plug 
and the FT-817 requires a mini 
plug. Fortunately, however an 
approximate three inch long 
“adapter cable” is supplied with 
the FT-817. For more 
information on MFJ power 
supplies, etc. check 
<www.mfjenterprises.com. 


“POCKETABLE” ANTENNAS 


On the spot HF 
operation is one of QRP’s 
special attractions, and an 
antenna you can carry in a coat 
pocket makes such “anywhere 
and anytime” activities a snap. 
How well do miniature 
antennas work out, you ask? 
Not as good as_ full-size 
antennas, naturally, but 


would say. The important point 
is always remembering to 
include a ground-synthesizing 
counterpoise wire with the 


antenna setup. This helps ensure the 
antenna’s resonant frequency, SWR 
and feed point impedance are relatively 
close to factory “specs”. A counterpoise 
wire, incidentally, is a quarter wave 
length of wire for the desired band of 
operation. The counterpoise wire is 
connected to the antenna’s ground and 
stretched out along the earth or the floor 
of building to synthesize a ground 
system. We should also remember 
antennas need “breathing room” to 
radiate a good signal. We occasionally 
overlook that fact because we use 2 
meter talkies with ducky antennas in 
tight spots and assume similar rules 
apply to HF setups. Unfortunately that is 
not the case. A half wave length of free 
space, which is preferable for good 
signal radiation, is only three feet for 2 
meters, but a half wave length for good 
signal radiation on 20 meters is 32 feet. 
That is 10 times more area! Remember, 
also, we cannot see metal supports, 
wiring, etc. inside walls and that is a 
prime reason why any indoor antenna is 
handicapped. Ah, but miniature 
antennas still have the advantage of 
portability—and knowing your options in 
using them is a big asset for success. 
“Pocketable” antennas enjoyed a surge 
of interest a few years ago and several 
companies manufactured the little gems. 
Today, their production is limited to only 
two or three varieties. One such 
antenna is the ‘little Joey” made by 
Outbacker of Australia and imported to 
the U.S. by Alpha Delta 
Communications, Inc. of P. O. Box 620, 
Manchester, KY 40962 (Figure 5-8). 
“Joey” stands approximately four feet 
tall and covers 80 through 10 meters 


ii Te 


including the WARC bands plus 6 and 2 
meters. It is comprised of a 30 inch main 
shaft with familiar Outbacker-type band 
sockets and a moveable “Wander lead” 
and a 20 inch stinger that retracts into 
the main shaft for storage. 


MB)“: 


Figure 5-9 The MFJ “Walkabout” portable HF 
antenna separates into 7-inch and 12-inches for 
carrying. When mated and extended, it stands 63 
inches tall. Antenna covers 80, 40, 20, 15, 10, 6 
and 2 meters. 
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Figure 5-10 This monoband version of MFu’s 
“Walkabout” covers 30 meters and has worked out 


A similar version Mini-Tenna is the 
“Walkabout” (MFJ-1899T) made in 
the U.K. and imported to 


the U.S. by MFJ Enterprises, Inc. 
(Figure 5-9). This multiband antenna 
also utilizes a helically wound 
jumper lead for changing bands and 
also has a top mounted pull-up whip. 
The base is fitted with a BNC 
connector. When extended, the 
“Walkabout” has a total height of 
approximately 63 inches. Retracted 
the whip is seven inches long and 
the base section is 12 inches long. 
The removable whip is seven inches 
long and the mating base section is 
12 inches long. This antenna also 
covers 80 through 10 meters. 


Monoband versions of the 
“Walkabout” are also available from 
MFJ Enterprises, Inc. (Figure 5-10). 
Performance wise, the monoband 
“Walkabout” seems on par with a 
base loaded four foot mobile 
antenna...good, but not 
phenomenal. Considering price and 
portability, these antennas are a 


quite good for me when traveling. It does not reasonably good bargain and always 
perform like a full-size dipole or quarter wave Worth including in one’s 
vertical. Naturally, but it snaps right on my FT- travel/emergency bag. 

817’s antenna connector for instant setup and 


operation. 
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If exceptionally small size is 
not mandatory, the “Super Antenna’ 
Model MP-1 made by W6MMA and 
shown in Figure 5-11 is a very good 
choice. This break-down antenna 
consists of an approximate 12 inch 
lower mast, an approximate 12 inch 
adjustable coil you can set for any band 
between 6 and 40 meters and an 
extendable top whip. | have found by 
replacing the top whip with a 10 foot or 
12 foot retractable whip from MFJ 
Enterprises and using the MP-1’s 


optional base tripod to produce a simple 
three piece antenna that extends to 
almost a full quarter wave on 20 meters 
works like a champ. Performance is 
outstanding compared to other 
“pocketable” antennas. 


SUPER KEYS FOR SUPER QRP 


Since CW continuously proves 
more beneficial for reaching out further 
and better than SSB, keys and paddies 
are obviously all-time favorite 
accessories in QRP. When 
combined with universally-known 
“Q” codes, CW _ also _ helps 
overcome language barriers and 
allows amateurs of all lands and 
tongues to understand each other. 
Need to operate in a silent and low 
profile manner? Use earphones 
and a key with close-set contacts, 
and you will be as quiet as a 
church mouse. | also say there is 
no better way to reap the full 
pleasures of QRP than with a good 
CW key or paddle. Whether it is a 
classy miniature or exotic full-size 
key or paddle, operating QRP with 
a just-right-for-you CW instrument 
is just plain fun! Bearing those 
thoughts in mind, we present the 
following mini collection of special 
keys and paddles. 


Please understand the keys 
market is very large—huge—and 
growing, and | can only highlight a 
few of many (!) items in this book’s 
available space. If you are 
| seriously interested in keys (aren't 
| we aall!), | heartily recommend 
checking out my dedicated books 


Figure 5-11 This is W6MMA’s model MP-1 “Super on the subject: Keys Il, Keys IlI— 
Antenna”. It covers 40 through 6 meters plus 75/80 and hopefully coming soon--Keys 
meters with an optional add-on coil. It breaks down into lV, 

a 12-inch base mast, 12-inch coil and 4 ft. retractable 

top whip for carrying, and it also has an optional 3-leg 


tripod for on-the-spot hamming. Details 


www.superantennas.com. 
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Figure 5-12 Looking for a nice miniature hand key to mate 


with your pocketsize QRP rig? Check out this Vibroplex 
“Code Mite”. It handles good for its size, and its chrome 
upper parts with red logo on black plastic base makes a 
real attention grabber. 


Figure 5-13 This fancy little twin lever paddle is made by 
Tony Baleno, N3ZN, and features highly responsible 
aluminum arms with magnetic tensioning, gold-plated 
contacts and custom fingerpieces. Paddle also has a high 
gloss lacquer coating to retain its like-new appearance and 
handles like a gem. More details at www.n3znkeys.com. 
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The oldest name in amateur radio, 
Vibroplex, produces a_ hearty little 
pocket-size hand key that makes a nice 
traveling companion (Figure 5-12). The 
key looks good and has a slightly “tight” 
feel for holding together under intense 
grab-and-go use, and is reasonably 
priced. More details at 
www.vibroplex.com. 


Prefer a miniature iambic paddle 
with a liberal amount of class and flash? 
Tony Baleno, N3ZN, makes a very 
impressive “QRP paddle” with magnetic 
tensioning, ball bearing movement and 
short-throw aluminum arms that are nigh 
impossible to beat (Figure 5-13). The 


paddle measures 2 X 2.5 inches and my 
in-shack test confirmed that while Tony 
calls it his “QRP paddle”, it also works 
great with high power! Honest! 


Looking for a miniature paddle 
that retracts into its own housing for 
traveling with QRP? Palm Radio of 
Germany produces a 1 x 1 x 3 inch 
iambic paddle that slides in/out of its 
protective cover and reportedly has the 
feel of a full-size paddle (Figure 5-14). 
The paddle is complimented with an 
optional electronic keyer that fits on its 
rear, and a similar retractable hand key 
is also available. 


Figure 5-14 This miniature Palm Radio paddle sports a 
precision and fully adjustable mechanism, and its fingerpieces 
retract into its own housing for traveling or storage. The paddle, 
its hand key equivalent, plus numerous other varieties of keys, 
bugs and paddles are available from www.MorseX.com. 
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Figure 5-15 Does QRP activity from the home QTH seem a 
mite dull? Spice it up like never before with a top-line Begali 
paddle like this single lever “Simplex Mono” model shown 
here. It has all the glitz and glamour of a big Begali and it is 
reasonably priced. More details at www.i2rtf.com. 


QRP operations from the home 
QTH are also more delightful with a top- 
line paddle, and the big name in luxury 
paddles today is Begali. A variety of 
models ranging from expensive to 
affordable are available. Select the 
single lever model like shown in our 
accompanying photograph (Figure 5-15) 
and then when you are in the mood for 
an extra treat, clip lead-connect dot and 
dash contacts together, change your 
electronic keyer to straight key mode 
and operate CW sideswiper or Cootie 
Style. It’s a gas! 


CONCLUSION 


While a good transceiver is the 
single most important item for QRP 
operations, accessories truly “bring the 
station together” and make it a pleasure 
to use. Will you work more stations with 
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a special microphone or key? Opinions 
may vary, but | always say Sure! The 
more the merrier! Go for it! Remember, 
too, we can only take a mental 
“photograph” of the market as of this 
book’s writing and we encourage you to 
check monthly magazines for the latest 
and greatest additions in this world of 
accessories. 


CHAPTER 6 
KITS, KITS, KITS! 


Whether small or large, simple or 
elaborate, many low power enthusiasts 
quickly agree (profess?) kit building is a 
big part of the QRP experience. Yes and 
the “why” behind that statement is quite 
simple. Kits are reasonably priced, they 
give us all the parts in one package and 
you also get the assurance that with 
proper assembly, the finished product 
will work with minimum dinking. Kit 
building can also be pursued at your 
own pace—hopefully mixed with an 
equal amount of on-the-air time using a 
commercially made or previously built kit 
rig. Yes indeed you must enjoy some 
good QSOs along the kit building way. 
We also note some folks order and build 
new kits almost as fast as they are 
announced, while others build kits by 
installing 10 or 12 parts on a PC board 
per day. Either technique is fine, as they 
both ultimately produce a_ finished 
product you can use and enjoy for many 
years hence. 


How can you estimate assembly 
time for general complexity of kits? That 
is a very good question particularly if 
you are new to kit building. There are no 
set guidelines, but a technique that 
usually proves beneficial is referencing 
on the kit's part count. A general “getting 
started” guideline (which you can alter 
according to your experience with kits) 
follows. Items in the 10 to 20 parts 
category are what | consider fun 
projects that can be casually assembled 
in an hour's time. These items also 
make great first projects and are ideal 
for newcomers. Items in the 30 to 60 or 
70 parts category are in the middle of 
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what | call the “easy brew” category. 
Assembly time is approximately six to 
eight hours. Items in the 80 to 130 parts 
category are in the top end of the easy 
brew category and probably will require 
10 to 15 hours for assembly and 
checkout. Items in the 140 to 225 parts 
range are in what | call the “big time” 
category and assembly probably 
equates to seven or eight days of “on 
and off’ building. Remember to check 
components before and after 
installation, use a fine-tip and low 
wattage iron, high grade two percent 
silver solder, proceed slowly and 
accurately (using a magnifier to ensure 
solder does not bridge between PC 
“runs”) and your success will be 
eminent. 


Since the world of QRP kits 
encompasses everything from easy 
brew projects produced by clubs and 
individuals to rather elaborate gear 
produced by commercial manufacturers 
and since this area changes rather 
frequently, | adopted what | hope will 
prove a_ time-effective technique to 
overviewing this market. That is, | 
highlight a number of the more popular 
kit producers and their presently popular 
kits. The kits will obviously be replaced 
by newer models as time progresses, 
but knowing their background and 
general circuit details will help ensure 
you are on top of the game just like an 
old pro QRPer. 


ELECRAFT AND THE KX-1 
Elecraft Company was _high- 
lighted in our commercial gear chapter 
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Figure 6-1 Elecraft’s QSL-size KX-1 kit QRP transceiver is loaded 
with really useful operating features and when equipped with its 
optional band boards, works 40, 20, 30 and 80 meters like a champ. 
This is my personal KX-1 | built “piecemeal style” over a week’s time 
while writing columns in CQ magazine. The paddle is a plug-in 
“KXer” dream paddle made by master key designer, Richard Meiss 
(wb9lpu@earthlink.net). 


(basically because their newer K-3 
transceiver is available _ factory- 
assembled or as a_no-solder/plug-in 
board kit), however their low cost and 
kit-only KX-1 is an impressive mini 
transceiver worthy of leading this 
chapter's discussion. This multi featured 
and palm-size rig is a very good 
performer and it is also surprisingly easy 
to assemble. It sports top-mounted 
controls for easy campsite, laptop or 
handheld use; it is approximately the 
size of a QSL card, only 1.2 inches thick 
and is fully self-contained. The little 
transceiver covers 40 and 20 meters, 
and an optional module adds 30 meter 
operation. Power output is 
approximately four watts of band- 
blasting RF with a 13.5 volt DC supply 
or two watts when using _ internal 
batteries (6—AA alkalines suggested). 


53 


Current drain is very good for portable 
operation: 32ma receive and less than 
700ma on transmit at full power and 
about half that current at two watts. An 
optional CW paddle and _ internally- 
mounted antenna tuner further enhance 
stand-alone operation with the KX-1. 
The tuner is a real delight: it matches 
coax-fed antennas like dipoles and 
verticals, and it also works with random 
long wires. As a special bonus it uses 
latching relays to hold settings without 
requiring “keep alive” current. 


The KX-1 really shines in special 
features. It has a Direct Digital 
Synthesize VFO with microprocessor 
control, LED readout, three tuning rates, 
RIT, 3-pole crystal filter, three frequency 
memories per band and built-in keyer 
with two message memories. Receive 
bandwidth is front panel adjustable from 


approximately 2.0 KHz to 300 Hz and 
CW T/R delay time is selectable from 
900ms right down to 10ms. | think there 
is also a rocket launcher in there 
somewhere, | just have not found it yet. 


Particularly attractive is the KX- 
1’s on-board microprocessor with a 16 
function menu set that lets you 
customize the KX-1 to fit your needs. As 
an example, you can set the LED 
readout to bright, dim or off, set the 
sidetone level and pitch, the T/R delay, 
and more. The KX-1 doesn’t seem like a 
kit transceiver because it is so 
elaborate, but it is easy to build and the 
manual is laid out so anyone can follow 
its step-by-step instructions. All the 
components, even the controls, 
connectors and readout, mount in 
clearly marked holes on the main PC 
board. There are no wires to run, cross 
or get confused. You can’t miss. | would 
estimate total KX-1 assembly time as 
around 20 hours, and you gain 
substantial “hands on’ experience 
working with modern circuitry in the 
process. 


Circuit-wise, the KX-1’s_ single 
conversion receiver consists of an 
NE612 “front end” mixer which is 
followed by a crystal filter, another 
NE612 as a VFO and product detector, 
and an LM-386N audio amplifier. Dual 
JFETs are included for receiver muting 
and a transistor circuit handles AGC. 
The transmitter consists of three 
transistor stages driving a popular 
2SC2166 to four watts output. As 
previously mentioned, a microprocessor 
controlled DSS VFO tunes both receive 
and transmit frequencies. 


| assembled a KX-1 a few years 
ago and it worked right off the bat. As of 
this writing, | have contacted stations 
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nationwide and on all continents of the 
world using the little transceiver. | am 
particular fond of its extended reception 
on 30 meters which includes WWV on 
10.0 MHz. Their propagation 
reports/forecasts at 18 minutes after 
each hour are a real asset for checking 
various DX paths. | should also mention 
| have used the KX-1 mobile in rental 
cars with a seven foot “Hamstick” 
antenna and it worked out exceptionally 
well. While sporadically operating 20 
meters during daytime hours, for 
example, | worked stations from coast- 
to-coast with an approximate 75 percent 
return rate on all calls. Results on 30 
meters at night was even better, with 85 
percent return rate to calls—many 
including good DX. 


Another neat surprise is the 
Morse code frequency readout. You tap 
the “band button” once to read the 
frequency in Morse code and tap it twice 
to switch bands. If you hold the “band” 
button pressed one second, the keyer 
speed is “read” in Morse—and speed 
changes are made by the main knob. 
Tap the RIT button, and you hear an “R” 
for ON and “O” for OFF. Tap the Menu 
button, scroll with the main tuning knob 
and all menu selections “read out’ on 
the LED and in Morse code. Elecraft’s 
KX-1 is a very impressive transceiver 
and a very good way to get started in kit 
building. For more information, check 
www.elecraft.com. 


MFJ CUB 


Similar to Elecraft, MFJ 
Enterprises also produces a “90 series” 
of commercially-made transceivers and 
a smaller “Cub” transceiver that is 
available as a kit. This inexpensive 
transceiver is a good choice for “hold in 
your hand” QRP. The little rig is 


| 


@ 
Se 
rr 
ee 
ee 
a 
= 
eo 
<i 
é 
= 
© 
& 
Z 


Ratt 


atte 


ATad? 


ny 


ain 


4 


4 


Li 
1} 


i 


yy 
\ 


AYpA 


aly 


i] 


bb 


4 


VEFSEGISEBEUYL 


itwaadadaaas 


_2-as-a 


2ava 
ba! 


Oo 


available as a_ half- 
assembled kit for 80, 40, 
30, 20, 17 or 15 meters. 
You install approx- 
imately 50 parts, wind 
two toroids and perform 
a simple VOM—related 
alignment to complete 
the kit—usually a two or 
three hour process. The 
Cub features a sensitive 
superhet receiver with 
crystal filter, VXO 
control, full break-in 
operation and its power 


Figure 6-2 Small, affordable and easy-to-assemble accurately 
describes the “Cub” kit transceiver available from MFJ Enterprises 
and amateur radio dealers nationwide. Monoband delight is 
available for 80, 40, 30, 20, 17 or 15 meters and pumps out a 2 to 
4 watt signal, according to type RF output transistor used. 


MES cub 


ARP OW Tran wives 


Figure 6-3 The MFJ “Cub” kit as received and laid out for 
assembly. Approximately 50 percent of its components are 
tiny surface mount devices that are preinstalled. You 
complete assembly by installing regular “leaded” 
components. 
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amplifier transistor can 
be upgraded from a 
2N3866 to a 2N3553 or 
MRF237 to produce 
approximately four watts 
output. | have a 20 
meter Cub and have 
used it for several 
years—even mobile and 
have contacted over 20 
countries with it in spare 
time. Its a nice 
transceiver at a fair and 
square price. 


A quick overview 
of the Cub’s circuitry 
reveals it has a superhet 
receiver with an NE612 
converter/mixer, crystal 
filter, a second NE612 
product detector and 
BFO, and LM-386 audio 
amplifier which is a 
rather traditional design 
with a track record of 


Figure 6-4 | paused midway through assembly to shoot 
this photo and illustrate ease of building. Really—it's easy 
once you “get the knack” of making sure you have the 
proper component in hand and install it in the proper PC 
board holes. 


good reliability. The transmitter consists 
of a mixer stage, buffer, driver and 
power amplifier. T/R switching is 
handled by diodes and is thus quiet. For 
information on the Cub and other MFJ 
QRP gear check 

www. mfjenterprises.com. 


OAK HILLS RESEARCH 


Oak Hills Research produces 
monoband versions of their QRP 
transceiver for the 15, 20, 30, 40 and 80 
meter bands. The design is classic and 
conventional, and it has proven to be an 
outstanding performer. The transceivers 
sport an impressive single conversion 
receiver, stouthearted transmitter and 
full break-in operation with solid state 
switching. Special attractions include a 
four pole crystal filter with continuously 
adjustable receive bandwidth (1200 Hz 
to 400 Hz), adjustable power output 
(from near zero to approximately 8 
watts), RIT, RF/AF Gain controls and 
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enough audio output to drive a small 
speaker. These are  battery-friendly 
transceivers with power requirements 
typically around 80ma on receive and 
850ma on transmit (assuming 12 to 13.8 
volts DC). 


In looking closer at the Oak Hills 
Research transceiver’s circuitry, | note it 
uses an SA602 as an amplifying “front 
end” mixer. It is followed by a crystal 
filter, an MC1350P I.F. amplifier stage, 
another SA602 as a product detector 
and an LM-380 audio amplifier stage. 
On the transmit side, the VFO signal is 
converted from an IF to a low level and 
band-related driving signal by a third 
SA602. It is then amplified by a 2N3866 
which drives a popular 2SC2078 
transistor. All these components have a 
good track record and are easily 
replaced if/when necessary, so it is 
difficult to stop an OHR from working. 
More details are available at 
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Figure 6-5 Oak Hills Research monoband transceiver is an “oldie 
but a goody” used by many QRPers. Its superhet receiver is 
complimented by a stouthearted transmitter and topped with a 


smooth CW break-in system. 


www.ohr.com or their sister company, 
www.MorseX.com. 


TEN TEC’S 
TRANSCEIVERS 


Bearing shades of the famous 


1300 SERIES 
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Heathkit equipment of eras past is Ten 
Tec’s 1300 Series of kit transceivers. 
They are big-time projects for sure, but 
assembly is simplified by building the 
transceiver in seven small steps or 
“phases” rather than as one large 
project. Each step is checked and 
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Figure 6-6 A Ten-Tec 1330 transceiver kit as received and laid out for 


assembly. There are approximatel 


time is estimated at 6 to 7 days of 


ly 220 components in kit. Assembly 


on/off building. 
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Figure 6-7 The assembled Ten-Tec 1330 ready for operation. 
Transceiver measures 2.7 by 6 by 6 inches, has a quite sensitive 
receiver and produces a clean 3 or 4 watt signal. 


proofed “as you go” and each step is 
akin to building one small project of 25 
to 35 components. These kits are 
supplied complete with all the bits and 
pieces, a quite elaborate instruction 
manual, and a_ professionally-finished 
enclosure. Although quite small in size 
(2.7 x 6 x 6 inches) (H,W,D), there is 
room inside the cabinet to add an 
electronic keyer and small battery pack 
for portable operations. Ten Tec’s 1300 
Series transceivers are available for 20, 
30, 40 or 80 meters. The transceivers 
have variactor-tuned VFOs covering any 
desired 50 KHz range in a CW sub 
band. Break-in operation is classic Ten 
Tec smooth, stability is very good. Each 
kit consists of approximately 220 parts, 
placing it in the “big rig” category. 
Assembly time depends on_ your 
dedication. | would estimate six or seven 
days of “on and off’ building would be 
required to complete the kit. 


Circuit-wise, the receiver uses a 
JFET transistor as an amplifying mixer. 
It drives a four pole crystal IF filter which 
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is followed by another transistor, an 
NE612 as a product detector (Yes 
NE612s and NE602s are hot little chips 
used by everyone!) and a pair of LM- 
386 ICs for additional audio bandwidth 
reduction and driving an earphone or 
speaker. Audio derived from the IC’s 
output is also routed to an AGC circuit 
for controlling gain of the IF amplifier. 
The transmitter section consists of an 
NE612 mixer driving a three stage 
transistor amplifying buffer, which drives 
a 2SC2166 power transistor to an output 
of three to five watts, depending on 
power supply voltage. Performance of 
the little transceivers is very impressive, 
| have used a 30 meter version for a few 
years and it works like a gem. For more 
information check www.tentec.com. 


HENDRICKS “QRP KITS” 


We now enter the easy brew 
category: the endless world of low-cost 
items every QRPer affectionately 
considers “must build” goodies. 
Beginning this endless parade of gems 
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and unpacked. Resistors, capacitors and diodes are in two 
sealed packs, toroids, sockets and solid state devices are in 
another plastic pack, and PC board plus coiled wire are in box. 
Accompanying instruction manual is downloaded from 
www.QRPkits.com. 


are two recently produced (and probably www.qrpkits.com: the DC-40 mini 


retired from production before this book 
is printed) mini-rigs from Doug 
Hendricks, KI6DS and crew at 


soap) Mower Auto and Beyer stages 


Se sure to correctly identi 
the other glass diodes, uv 
The 1N4148 diodes are te 


R2 and R11 are 1% res 
bands for the value, instes 
resistors They also have 
tan 


with black stp on body of cap 


initial smoke test 


C9, C13 The Ieng lead is + neg lead side marked 


Do not instal! the ICs into the sockets until atter the 


transceiver and the “Firefly” Software 
Defined Transceiver. The unique aspect 
of both these kits is “when built” they fit 
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Figure 6-9 Taking time to shoot this “midway of assembly” 


picture while dropping in parts and soldering like crazy was 
challenging, but we are sure you will enjoy the “build along with 


Dave” flavor here. 
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Figure 6-10 The assembled DC-40 mini transceiver kit 


snuggly mounted in an Altoids mint tin—and we all know a 
mini rig that fits in an Altoids tin is true QRP! 


in an Altoids mint case—and we all 
know that anything fitted into an Altoids 
kit is true QRP! NorCal’s famed project 
kitter, Doug Hendricks, KI6DS, and well 
known circuit designer Steve Weber, 
KD1JV, recently combined their efforts 


Figure 6-11 Fred, WA8PGE, shares views of his “Firefly” 


and the result was a new mini 
transceiver kit called the DC-40. The 
transceiver features a direct conversion 
receiver, and stouthearted transmitter 
that pumps out a clean 750mw signal 
when powered by a 12 volt battery or 


Software Defined Transceiver he purchased from 
www.qrpkits.com and built in a few days time. Firefly is in 
a small box with two knobs and pushbutton. Details in 


text. 
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of circuitry required for converting RF and ultrasonic AF 
signals like described in text 


slightly more than one watt when 
operated from a 12.8 volt DC source. 
The DC-40 is a single frequency 
transceiver with an approximate 600Hz 
offset on transmit. Before the kit even 
became available, however, a Yahoo 
mod group had already designed a VXO 
control for mild frequency agility (one 
trimmer did it all). 


The main attraction of the DC-40 
was its unique circuit design—which 
could easily become a trendsetter for 
other mini rigs. Rather than using the 
traditional NE602 and LM-386 
arrangement, the DC-40 employed a 
74HC4053 analog multiplexer IC as a 
mixer. Analog switches within the “4053” 
connected its output load resistor across 
its input circuit at a high speed (the local 
oscillators frequency, to be exact), and 
the phase of the incoming 40 meter 
signal was switched on each half cycle 
of the local oscillator signal. The result 
of this high speed multiplex switching 
caused the local oscillator signal to mix 
with the incoming signal and produce 
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(both in-phase (I) and 90 degree out-of- 
phase (Q) difference signals at its 
output load resistor. The multiplexer was 
followed by a high gain differential audio 
amplifier, another analog switch for 
transmit muting, then went to a single 
section audio bandpass filter and on to 
the earphones. Using an _ analog 
multiplexer as a mixer noticeably 
improved receiver performance. It was 
basically immune to AM and shortwave 
broadcast band interference. The 
transmitter section consisted of a 
2N3904 oscillator, 2N2222 driver and a 
2N7000 final amplifier. A tiny keyer on a 
chip with pushbutton control for speed 
tune, etc. was also included. This kit, 
which typically could be assembled in 
three or four hours time, proved 
somewhat a _ forerunner to _ the 
quadrature detecting-type circuitry used 
in many Software Defined Transceivers 
today... like the “Firefly” also offered 
briefly by arpkits.com. 


The Firefly is/was a rather fancy 
little monoband QRP S.D.R. with VXO 
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Figure 6-13 Computer screen view of WA\ 
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8PGE's “Firefly” 


S.D.T. setup, showing station log on top and transceiver 
dial on bottom. Look close and you will see signals on 
40.107, 10.111 and a tuned-in signal on 10.112 MHz 


tuning, full break-in CW _ operation, 
500Hz filter, built-in keyer and more. 
Conversion of incoming signals and RF 
amplification of outgoing signals are 
handled by the external (Firefly) unit 
while other signal processing functions 
are handled by the connected computer. 
The two are interfaced through the 
computer's sound card, and the required 
“Rocky” software to make the package 
operate as a Software Defined Radio is 
available free on-line. The computer's 
_ 90 degrees out-of-phase (Q) signals can 
move between the Firefly and the 
computer. The sound card should also 
be very high fidelity—preferably 22-or- 
44 KHz, as it determines the SDR’s 
tuning range (like 22 or 44 KHz from the 
SDR’s crystal frequency). The “Firefly” 
seems ideal for computer-addicted 
QRPers, so there is a good possibility 
another kit manufacturer will produce it 
later in time—an Internet search for 
“Firefly SDR” should prove interesting. 


CANNED KITS FROM QRPME 


Remember the Tuna Tin 2 
transmitter designed by W1FB several 
years ago? It has become a true QRP 
classic and today it seems every 
devoted QRPer has at least one Tuna 
Tin 2 in the shack. This long-running 
success story results from numerous 
QRP clubs producing “retro kits” of the 
Tuna Tin 2 and updating its circuitry with 
modern replacement parts along the 
way. The latest and greatest “kitter” in 
this game is Rex Harper, W1REX, and 
he has really taken the “TT2” (plus a 
mating “Sudden Storm” receiver and 
several other kits) to the next level. Rex 
purchased his own canning machine 
plus a boatload of new tuna cans. He 
packs the Tuna Tin 2 kit (plus “Sudden 
Storm” receiver, “Tuna Topper” five watt 
RF amplifier and other kits) in the new 
tuna cans which he seals with a pop top 
lid and compliments with an attention- 
grabbing label. It is a most unique and 
clever concept, and QRPme kits are 
quite high in popularity. Everything 
needed to assemble the kit is included 
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Figure 6-14 The Tuna Tin 2 transmitter kit from W1REX 


and QRPme is shipped with all its parts, sockets and 
switches packed in its own custom-labeled pull top tin. 
Various wraparound labels (like 22 Tinned Tunas shown 
here), plus the Tuna Tin 2’s instruction/assembly manual 
can be downloaded from www.QRPme.com. 


in the tin: small parts, toroids, wire, 
connectors, switches, solder, etc. and 
an easy-to-follow assembly guide with 
Step-by-step instructions and pictures 
can be downloaded from _ the 
W1REX/QRPme website. Nice! The 
round Tuna Tin 2 PC board is also 
included in the kit, but placed atop the 
tuna can. That's because Rex’s canning 
machine adds a lip to hold the PC board 
in place so it does not fall in like it did 
with the original “Star-Kist®” can. 


Building a Tuna Tin 2 today truly 
marks one as a genuine QRPer, and the 
sealed pop top can is only part of the 
surprise. A custom “Rock Bound 
Coast—Two Tinned Tunas” label 
complete with ingredients (transistors, 
resistors, capacitors, wire, etc.) and 
nutritional facts (no edible products 
inside) make it a real attention-grabber. 
Yes and if that is not sufficient, other 
labels including a 22 Tinned Tunas April 
Fool brand and more are available for 
customizing your TT2. 
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But wait you say. Is the Tuna Tin 
2's 350 or 400mw of power enough for 
wrangling good QSOs? Yes! Absolutely! 
| used a Tuna Tin 2 transmitter and 
QRPme “Sudden Storm” receiver in 
several four hour QRP contests during 
recent months, and filled a page with 
good QSOs. Both rigs were powered by 
regular 9 volt batteries. Taking the true 
rustic route, | even clip-lead connected 
the transmitter’s output to my antenna’s 
coax plug also connected the ground 
wire from the receiver to the coax plug 
shield, then touched the receiver's input 
clip lead to the antenna connector’s 
center pin during key up while removing 
the receive lead with my left hand and 
keying with my right hand on transmit. 
Now that is manual T/R switching 
Supreme! Skeptics may yet prefer the 
high power route, so QRPme also 
produces a “Tuna Topper’ mini amplifier 
(again in a tuna can) that boosts the 
Tuna Tin 2’s output to a romping five 
waits. If you can’t work stations with that 
Super power, give up and start working 


on improving your operating technique 


and CW speed! both casual QRP’n and general band 
‘ : monitoring. Sensitivity is quite good— 
The previously mentioned Ic 


Figure 6-21 The “Storm” goes together so quickly that 
pausing to shoot this midway-of-assembly photo was the 
most time-consuming step. There are no off-board 
components to wire, no toroids to wind and performance is 
quite good for a two IC receiver. 


impressive for a two 


Figure 6-22 All-round QRP! Sudden Storm receiver on the 
left is powered by 9-volt battery in base and modded for 
both 40 and 30 meters. Tuna Tin 2 transmitter on right is 
modded to run on two 9-volt batteries in base and produce 
almost one watt output. Round-based key made by Jim 
Richards, K6BDH, uses a handcuff key for a lever. Now 
this is QRP in style! 
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“Sudden Storm” receiver kit is ideal for 
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actually, and audio output is sufficient 
for in-shack listening with a pair of dollar 
Store earbuds lying on the desk (micro 
Speakers!). Since the “Storm” is direct 
conversion, it tunes both sidebands and 
since a crystal filter is not included, 
receiver bandwidth is four or five 
kilohertz. That does not seem like a 
Serious drawback to me however; | just 
tune in signals for a pleasant note and 
ignore stations | do not wish to copy. 
Actually, the wide bandwidth has an 
advantage for overviewing general QRP 
activities. You just set the receiver on 
7,040 KHz, and concentrate on one 
signal at a time. That, dear friends, is a 
handy trick you cannot pull with a 
modern sharp-filtered transceiver. 


Looking at the Storm's circuitry, it 
uses a popular NE612 IC as a 
combination local oscillator and mixer, 
and a familiar LM-386 as a high gain 
audio amplifier. The local oscillator’s 
frequency is controlled by the crystal 
and can be warped a few kilohertz by 
D1, which acts like a_ varicap. 
Potentiometer P2 controls the bias 
voltage applied to the varicap for tuning. 
Simple and efficient. 


After using the “Storm” on 40 
meters for several weeks, | decided to 
install a nine volt battery inside the 
base/tin and added a small toggle 
switch from the Tuna Tin 2 transmitter to 
switch the “Storm” receiver On/Off. An 
LED series-connected with a 15k ohm 
resistor was also added as an “On’ 
indicator and installed in a hole on the 
PC board for a mounting screw. The 
mods gave the receiver true go- 
anywhere portability. Then | substituted 
a 10.106 MHz crystal and parallel- 
connected a 4.7uHy inductor across 
input coil L1 and bingo! The little 
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receiver started copying 30 meter 
signals like—well, like a storm! 
Switching between bands has now been 
simplified to just swapping crystals and 
leaving the original inductor as is, mainly 
because the increased gain was not 
worth the effort of switching inductors. 


After “dual banding” the Sudden 
receiver, the Tuna Tin 2 transmitter 
received equal time under the soldering 
iron. First | moved the kit's metal case 
2N2222 from the amplifier to the 
oscillator section and substituted a 
2N3053 in the amplifier. | also replaced 
the 56 ohm emitter resistor with a five 
ohm resistor. That gave the output 
adjusting potentiometer on the emitter 
full control of transmitter power. | next 
capped the 2N3053 with a large heat 
sink and installed two series-wired 9-volt 
batteries for power in the base/tin. The 
batteries are readily available and 18 
volts really makes the little transmitter 
romp! The keying transistor would not 
switch at 18 volts, so | jumped it too and 
just keyed the rig’s negative battery line. 
| guess my “Tuna Mods” will keep this 
classic rig living a few more years. 
Want to know more about Tuna Tin 
QRP fun? Check out the Tuna Tin 2, 
Sudden Storm and numerous other kits 
at www.QRPme.com or contact wirex 
at P. O. Box 160, Limerick, ME 04048. 


CONCLUSION 


In wrapping up this chapter, | 
must again remind you | necessarily 
“took a snapshot” of a few kits being 
sold at the time | wrote this book. This 
market changes very rapidly so check 
our listed websites, read monthly QRP 
columns in magazines, and you will be 
Situated to “pick up the ball” and join the 
ongoing game like an old pro. 


Tuna Tin 2 Transmitter Designed by Doug DeMow, WiFB 
Updated as Two Tinned Tunas kit by Rex Harper, W1iREX 
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Figure 6-15 Circuit diagram of the famous Tuna Tin 2 transmitter compliments of Rex Harper, 
W1REX. Discussion in text. 


Figure 6-16 Assembly of the 
Tuna Tin 2 gets underway. 
Board is roomy and well- 
marked, making assembly a 
snap. Is the ultimate 


compliment to original 
designer and QRPer 
extraordinaire, Doug DeMaw, 
W1EB. Nice! 
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Figure 6-17 The completed Tuna Tin 2 is a novel conversation 
piece every amateur finds interesting to study. My own Tuna Tin 2 
(with Rock Bound Coast label added on it) has been used for 
contacts nationwide. Where else could one find such enjoyment for 
so little money? 


Figure 6-1 8 This 40 meter “Tuna Topper’ kit will boost the output power 
of a Tuna Tin 2, DC-40, Firefly or similar milliwatts-level QRP rig to a full 


5 watts output. It is easy to assemble, and also available from 
www.QRPme.com. 
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Figure 6-19 The “Sudden Storm” 40 meter receiver kit as 
received from www.QRPme.com. All parts, sockets, etc. come 
packed in cool-labeled pull-top tin which also serves as the 
receiver's base after assembly. Step-by-step instructions are 
downloaded from website. 
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Figure 6-20 Circuit diagram of the Sudden Storm receiver. NE612 serves as local 
oscillator and mixer; LM-386 is high gain audio amplifier. Discussion in text. 


68 


VIFITSS 


a 


OSS 


SISSY 


93335359 


CHAPTER 7 


Homebrew Haven 


There is a special exhilaration and pride 
in homebrewing a mini rig or unusual 
project from only a circuit diagram and 
written description: a pride that many 
times is remembered long after the 
project has been forgotten. Bearing 
those thoughts in mind, this chapter 
highlights a variety of easy-to-build 
projects you can assemble “perfboard 
style” or on a small wood base, as 
desired. Consider it lighthearted QRP 
fun, modify or expand the projects if you 
wish, and enjoy homebrewing in the 
QRP lane. 


THE MICHIGAN MIGHTY MITE 


Our leading project is a quick- 
brew and no-miss QRP transmitter for 
on-the-spot hamming: the legendary 


Michigan Mighty Mite. You can pick up 
all the parts to build this little gem 
(except the crystal) at a local Radio 
Shack, snap it together in an hour's time 
and use it with an all-mode shortwave 
receiver for impromptu QRP’n. The 
heart of this little “Mite” is a 2N3053 
transistor. Resistors are 1/2 or 1/4 watt 
and almost any type of quartz crystal will 
work fine in the circuit (older style FT243 
or modern HC8 type, for example). A 
small 365 pfd. plastic-cased “trimmer” 
capacitor is used for tuning. The 
transmitter’s coil is wound on a 35mm 
plastic film canister or pill bottle 
measuring 1.25 inches in diameter. You 
can direct-glue the container/bottle to 
the perfboard or wood board, or attach 
its top with a screw and then snap the 
container/canister onto the cap, as 


L2 


ANTENNA 
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Figure 7-1 Circuit diagram of the easy-to-build Michigan 
Mighty Mite, compliments of Tom Jurgens, KY8I. 


Figure 7-2 The Michigan Mighty Mite as quick-assembled by 
KY8I. Little rig uses only a handful of parts and goes 
together in a snap. Do not underestimate its ability, however; 
KY8I contacted over a dozen stations with the little rig in only 
a few days after assembly. Photo courtesy of KY8I. 


desired. For 40 meter operation, the coil 
consists of 21 turns of number 22 or 24 
wire tapped at seven turns. For 30 
meters, wind 15 turns of the same size 
wire tapped at four turns. For 20 meters, 
wind 11 turns of the same size wire 
tapped at four turns. For 80 meters, 
wind 46 turns and tap at 16 turns. 
Thinking of 160 meter operation? Wind 
64 turns and tap at 20 turns. Note: in all 
cases tap is measured from the “bottom” 
or positive battery side of coil. The 
antenna pickup coil is four turns for 40, 
30 or 20 meters, and eight turns for 160 
or 80 meters. Output of the transmitter is 
approximately one to 1.5 watts when 
powered from a 12 or 13 volt DC supply. 
Although not encouraged, | have applied 
18 volts directly to the 2N3053 circuit 
and increased output to a solid 1.6 
watts. The 2N3053 will get hot 
regardless of the power level, and the 
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large heat sink is heartily recommended. 
If you can hold your finger on the 
transistor, it is probably okay. If it is too 
hot to touch, use the larger heat sink or 
less voltage! 


Once you get this little transmitter 
working, remember to package it in a 
neat manner. That is what makes the 
real difference between a_e simple 
homebrew project and a “gee whiz’ 
masterpiece. Need a suggestion? Look 
in dedicated toy stores and gift sections 
of variety stores or go “classic QRP” by 
installing the transmitter in an Altoids tin. 
Add sockets for battery, antenna and 
key, include an LED (with 15k ohm 
resistor in series with voltage) to blink 
with keying and this simple circuit takes 
on some unique “class and flash”. 


THE PIXIE MINI TRANSCEIVER 
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Figure 7-3 My search for a photogenic Pixie mini transceiver 
came up short (elusive little delights), so | photographed this 
expanded size Pixie Embedded Research equipped with a 
Tick keyer chip and sold as a Tixie a few years ago. 
Homebrewed Pixies built “ugly construction style” with or 
without a keyer IC continue proving neat homebrew projects 


today. 


Would you like to build a mini 
transceiver in two or three hours’ time 
and at a total cost of less than 25 
dollars? Well friends, meet the Pixie: a 
simple little two transistor and one IC 
transceiver you can build for 80, 40, 30 
or 20 meters and power from a regular 
9-volt battery for 200mw output or 
connect to a 12/13 volt DC supply for 
400 to 450mw output. This is a “no frills” 
item (direct conversion receiver and 
two-stage transmitter), but it is a real 
delight to use when traveling or hiking. 
Combine it with a thin wire dipole, and 
the whole station can fit into your coat 
pocket. The Pixie has been in existence 
for several years and two or three QRP 
clubs produced it as kits during past 
times. Those kits seem to have 
disappeared today, but you can always 
build up your own Pixie on a piece of 
perfboard (also available from Radio 
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Shack). With a bit of squeezing, your 
finished Pixie can fit in an Altoids tin. 
Alternately, you might build it on a larger 
piece of perfboard and mount it in an 
existing AM/FM radio’s case. Many 
times, table model AM/FM radios have 
extra space-possibly for a CD player- 
that is easily removed and replaced with 
your Pixie. 


The volume control in most 
radios is connected between the 
detector output and ground, with its 
wiper connected to the audio section’s 
input stage. Just connect your Pixie’s 
ground to the volume control’s ground 
end, its audio output to the volume 
control's other end or the center wiper 
(through a SPDT switch and .01mfd 
Capacitor) and you can easily select 
between AM, FM or Pixie audio. There 
is no band pass filter in the Pixie, so you 


OUTPUT FILTER VALUES 
C6 and C7 i 


80m 750pF 30 tums 
40m 470pF 16 tums 
30m 330pF 13 tums 
20m 220pF 12 tums 
* coil wound on T-50-2 toroid with 
#26 or #28 enamel coated copper wire 


Earphone 


Figure 7-4 Circuit diagram of the little Pixie transceiver, complete with 
output filter values for various bands. Note choice of crystal frequency and 
mating filter components are all that is required for specifying band of 


operation. 


can hear stations within three or four 
kilohertz either side of your transmit 
frequency, but that is fine for casual 
operations. You just concentrate on one 
station and ignore the rest. Remember, 
however, to always ensure you are 
tuning on the proper sideband. The best 
technique here is using your “big rig” to 
reference on signals as you tune them 
in on the Pixie, and then remembering 
whether you tune from right to left or left 
to right on the Pixie’s dial so you fall into 
the proper sideband of the other 
station’s transceiver. It’s a little tricky at 
first, but once you get the “knack” it 
works surprisingly well. 


The Pixie’s prime attraction is its 
creative and thought-inspiring circuitry. 
This mini rig is built around two 
transistors: Q1 and Q2. Q1 operates as 
a Colpitts oscillator to produce a carrier 
signal on transmit and a_ local 
oscillator/BFO signal on receive. A small 
inductor and trimmer capacitor 
connected between the crystal and 
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ground permit shifting Q1’s operating 
frequency a couple of kilohertz, and a 
switch in parallel with that trimmer 
allows returning to the crystal frequency 
for transmit offset. Transistor Q2 serves 
as a class C power amplifier on 
transmit, producing between 150 and 
400mw output. Q2 is ever-so-slightly 
forward biased on receive, so _ it 
functions as an active mixer. The local 
oscillator signal from Q1 (which runs 
continuously) is directed to the base of 
Q2 while incoming signals from the 
antenna are directed to the collector of 
Q2. The resultant difference in 
collector/base mixing is audio signals 
output at the emitter of Q2, which are 
then developed across R3 and coupled 
into audio amplifier U1 via C8. U1 then 
boosts detected signals and outputs 
them through C9 to an earphone. 
Selection of 80, 40 or 30 meter 
operation, incidentally, involves mating a 
desired frequency crystal with the 
appropriate value output filter capacitors 
and inductors. 


er, 
A\ 
4) 


Wal 


MEELC.ECE4EE4094009 9 


q ] 


A 


a 


*: = 


>. 
| 


| 74s 
. 


so 


. | 


- 


SSSSSSSSSE 


7) 
=) 
” 
4 


Keying and T/R switching are 
accomplished by grounding the emitter 
of Q2, which shorts the input of audio 
amplifier U1 to ground while changing 
emitter resistance from 10K ohms to 
zero. This causes transistor current (and 
Signal output) to increase from a few 
microwatts to 250 or 350mw. There is 
no band pass filter in the Pixie, so you 
can hear other signals within three or 


four kilohertz either side of your transmit 
frequency, but that’s acceptable for 
casual operations. In fact, it makes a 
neat hands-free scanner. You just 
concentrate on one tone and ignore the 
rest. There is also no CW sidetone, but 
a slight clicking and hum in the 
earphones help you monitor your 
sending. 


Late news flash! As this book went to press, we learned W1REX of 
QRPme.com is working on “kitting” two versions of the dear little Pixie: one will 
be a surface mount kit with tee-tiny components so it can fit in an equally tiny 
enclosure like a famous Zippo lighter. The other version will use regular-size 
“leaded” components everyone can assemble without special tools or a 
magnifier. Check www.qrpme.com for latest news on this kit. 


THE HAMFEST BUDDY 


A couple years ago, | developed 
a special QRP circuit that was a 
combination QRP transmitter and 
wireless receive converter/BFO for AM- 
mode receivers and personal 


emergency beacon all in one. | named it 
the Hamfest Buddy because it was 
perfect for putting you in the mainstream 
of QRP action at hamfests. How so? 
QRPers attending a hamfest typically 
gather in an out-of-the-way motel room 


Figure 7-5 The Hamfest Buddy consists of only 14 components, 
yet is a combination QRP transmitter, wireless receive/BFO 
converter and personal emergency beacon that operates with 
any power source between 1.5 and 12 volts. 


Figure 7-6 The Hamfest Buddy nestled in a keychain pill 
box. Little delight goes anywhere you go and is always ready 
for on-the-spot emergency or QRP action. 


after show hours to dink with circuits wide bandwidth receiver covering the 
and just get on the air for fun. The best popular QRP range around 7,040 KHz. 
way to spot that activity is with a semi The Hamfest Buddy fills that bill by 


Figure 7-7 Place a Hamfest Buddy beside a basic AM-only 
shortwave receiver like the Grundig Mini 300, tune the 
receiver to the Buddy’s frequency (like 7.040 MHz as shown), 
and the combo makes a CW receiver. Shift Buddy's 
frequency and receiver “follows” it. Key Buddy, and it 
transmits QRPp signal on same frequency. 
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Figure 7-8 Larry Johnson, WBA4LKI, built this Hamfest 
Buddy in a Tic Tac mint box, and his clever creativity is 
equaled only by the classic “ship in a bottle” trick. Notice the 
installed key socket and straight connecting wires. Tic Tac 
boxes only open from the top. Wow! 


acting as an adjustable BFO for a 
simple AM mode shortwave receiver, 
plus it lets you transmit back on the 
same frequency you are receiving. In 
addition, the little transmitter can be 
used stand-alone style for emergency 
preparedness when traveling. Power 
output is low (typically 30 to 60mw) but 
quite adequate for general motel-area 
coverage with only a two or three foot 
dangling wire as an antenna. We should 
also mention some impressive QRP 
records have been set using even less 
power and an outdoor antenna. What 
about the mating receiver for the 
Buddy? That is the good part. It works 
with a small AM/FM/Shortwave radio 
like the Grundig Mini 300 or the popular 
pocketsize shortwave receivers 
produced by Kenwood, Yaesu, Icom, 
Alinco and many others. These famous- 
name radios are low priced, surprisingly 
sensitive and well-calibrated (in fact 
many have digital readouts plus a clock 
function which serves as a travel alarm). 
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They are available from amateur radio 
dealers nationwide. While these radios 
are mainly designed to receive the 
International Shortwave Broadcast 
Bands and lack a BFO, there’s no 
problem here. You just place a Hamfest 
Buddy within a few inches of the (AM 
only) receiver and it radiates a BFO 
signal into the radio for copying CW. 
Since the receiver's (AM) bandwidth is 
around 6 KHz (and the Buddy has two 
switch-selectable frequencies approxi- 
mately two kilohertz apart), you hear all 
the action without tuning. When you 
wish to call a station, just pick up a 
connected key and start transmitting. It 
is that simple. 


Study the Hamfest Buddy’s circuit 
and you will note it is basically a one 
transistor transmitter with some unusual 
“Ingram mods” and expansions. Notice, 
for example, the switch connected 
between the crystal and ground shorts 
out VXO inductor L2 to give the Buddy 
its two operating frequencies. Also 


notice we use a molded inductor to 
eliminate tedious coil winding. Next 
notice the two resistors (R3 and R4) 
included in the transistors emitter 
circuit. The high value resistor (R3) 
causes the mini-transmitter to produce a 
continuous 10 or 20 watt microwatt 
signal during key up. This signal is too 
weak for other stations to hear, but it 
easily radiates as a wireless BFO signal 
to a nearby AM-mode_ shortwave 
receiver tuned to the Buddy’s frequency. 
There it beats with incoming signals to 
produce CW tones. Switching VXO 
inductor L2 in/out of the circuit shifts the 
receive frequency range a couple of 
kilohertz. Closing the key shunts R3 with 
a low value resistor (R4), which causes 
the output to increase to approximately 
60mw for transmitting. Since the circuit 
is already oscillating, it just steps up the 
power rather than “starting from zero” at 
key down. This significantly reduces 
chirp while producing a slight frequency 
offset for copying CW. | elected to use a 
popular PN2222A transistor: a “small 
signal device” rated at 500mw so it runs 
cool, comfortable and stable at 60mw. 
The plastic case version also operates 
right down to 1.5 volts for emergency 
use with a tiny AAA or N Cell. In fact, | 
have even powered a Buddy from 
homemade batteries by inserting a 
copper nail and a zinc nail into three or 
four lemons and wiring the “lemon cells” 
in series (the more lemons, the better— 
and the higher the power). In summary, 
the Hamfest Buddy is a single transistor 
oscillator-type transmitter with an 
inductor that can be shorted out to 
produce two frequencies connected to 
the crystal’s ground wire and a high 
value emitter resistor that allows a weak 
signal to “leak” during receive 
conditions, then a lower value resistor 
shorts out the high value resistor for full 
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transmit power when keyed. | might also 
add | have connected an earphone 
across the key, and the Hamfest Buddy 
works like a mini receiver. Performance 
here is not outstanding (comparable toa 
crystal set with BFO), but itis a great aid 
for in-shack experiments, checking 
transmitters, and even short range 
communication with another station 
running 10 watts or greater of power. 


Some additional notes warrant 
mention at this point. If the Hamfest 
Buddy's wireless BFO signal is too weak 
for your receiver, you will hear the 
traditional AM-type “rushing noise” on 
code. In this case, move the Hamfest 
Buddy closer to the receiver. lf the 
Buddy’s signal is too strong, it will 
overload or “block” the receiver rather 
than mixing with incoming signals. This 
situation will be noted by the receiver 
becoming too quiet when the Buddy is 
near it. In that case, move the Buddy 
back a foot or two from the receiver. 
Some portable shortwave receivers are 
extremely sensitive and lack AGC, 
consequently overload may be a 
problem when transmitting with the 
Hamfest Buddy. If this occurs, try 
shorting the receivers antenna to 
ground or to the earphone socket on its 
case. If your receiver includes a BFO 
function, incidentally, just disconnect 
one end of R3. Leave the other end 
connected so you can quick-reconnect it 
iffwhen needed later. 


The small size and simplicity of 
the Hamfest Buddy makes it ideal for 
fitting into palm size enclosures like tiny 
pill boxes. Since the majority of this mini 
project's life will probably be serving as 
a wireless BFO for use with an 
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NOTE: 
20m = 220pF 
30m = 330pF 
40m = 470pF 
80m = 750pF 


Figure 7-9 Circuit diagram of the Hamfest Buddy. Notice the dual emitter 
resistors that allow oscillator to run continuously on key-up for wireless BFO 
action while key-down shorts one resistor so Buddy transmits at full power. A 
similar “Ingram mod” can also be applied to many other one transistor or one 
tube transmitters. | only ask you give credit to it as “Ingram mod”. 


inexpensive, portable shortwave 
receiver (the combo makes a great 
monitor setup), there is merit in installing 
it in a plastic case so it can radiate freely 
without a dangling wire. A tiny keychain- 
type pillbox is first choice here. You may 
need to do some trimming of the PC 
board and/or some hunting for just the 


From output of 
hamfest buddy 


C4 C5 
470 pFd 470 pFd 16 turns #28 or #30 
330 pFd 330 pFd 13 turns #28 or #30 
270 pFd 270 pFd 12 turns #28 or #30 
750 pFd 750 pFd 34 turns #30 or #32 
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right size box (a Tic Tac mint box is a 
good alternative), but it is worth the 
hunt, and it produces a true “take it with 


you” mini rig. 


| mentioned using the 


Hamfest Buddy to (hopefully) set a new 
QRP record. In this case, you use it with 


L3 


an outdoor antenna and 
connect the optional 
output filter shown in 
Figure 7-9. Additional 
details on the Hamfest 
Buddy (and low-cost kits 
complete with all the 
kibbles and bits) are 
available direct from my 

BlogSpot 


Optional output filter for 
Hamfest Buddy. 


(www.k4twj.blogspot.com). The kits are 
supplied with predrilled and well-marked 
1x1x1.5 inch PC boards, a crystal for 
(your choice) 3.580, 7.040, 10.106 or 
14.060 MHz The kit does not include an 
optional output filter, hand key or 
earphone. | have a small supply of key 
fob cases/pillboxes available, but they 
are disappearing rapidly. Check with me 
at k4twj@cq-amateur-radio.com for 
availability and costs. 


“L’L BUDDY” 


A few years ago, | devised a 
sweet little 955 Acorn Tube mini 
transmitter and featured it in my first 
QRP book and in my CQ Magazine 
QRP column. It became an overnight 
sensation, with amateurs coast-to-coast 
building the rig and using it for good on- 
the-air QSOs. Since that time, the 
transmitter has been featured in several 
other QRP columns and articles both in 
the U.S. and other world areas. Several 
homebrewers have altered plate coil 
dimensions and windings, and some 
even devised their own sockets for the 
“spacey looking’ tube. Through it all, 
folks always remember to credit KATWJ 
with the transmitter’s original design and 
to me that is the ultimate reward. | now 
proudly share details of this transmitter | 
nicknamed Li'l Buddy with you along 
with an invitation (encouragement!) to 
build one just for fun. It just screams 
classic QRP! 


Lil Buddy uses a popular 955 
Acorn Tube to deliver approximately 
300mw of DX-grabbing power on the 80, 
AO or 30 meter bands, (determined by 
its plate coil and crystal frequency). Two 
photographs of Li'l Buddy and its circuit 
diagram are included herein. You can 
assemble the transmitter on a small 
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square or round block of wood, build it 
on a reduced-size wood frame like the 
famous 6L6 transmitter of the ‘50s, OF 
install it in a box of your choice. Think 
creatively! Almost any type crystal works 
fine in this circuit, with classic F1-243 or 


small HC-8-types most popular. if 
purchasing a crystal and specific details 
are required, just ask for a “olain ham 
band crystal with  30pfd load 
capacitance: series or parallel resonant, 
either one is fine’. The RF choke is a 
standard 2.5mHy item often found at 
hamfest flea markets. The plate coil is 
wound on a 1.25 inch diameter form like 
a pill bottle or 35mm film canister. The 
coil is wound with number 20 or 22 
enamel wire. Approximately 30 turns are 
used for 40 meters, 32 turns for 30 
meters and 55 turns for 80 meters. In all 
cases, the antenna coil is six turns 
wound over the plate coil. Once proper 
transmitter operation is confirmed, you 
can move the antenna coil up/down on 
the plate coil for “peaking” output power. 
A small 100pfd variable capacitor is 
ideal for this transmitter, but such 
genuine open-air capacitors are 


becoming quite scarce today. As an 
alternative, a more readily available 
plastic-cased 365pfd tuning capacitor 


Figure 7-10 It is uniquely shaped, and it 
screams QRP from all five of its tiny little 


pins. It is the “spacey looking” 955 Acorn 
Tube! 
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Figure 7-11 Top view of the round wood-based 955 Acorn 
Tube transmitter built by Walt Bullerwell, KF4YJQ. Walt 
designed his own 40 meter plate circuit using a 100 pfd. 
variable capacitor and coil of 21 turns NBR 18 wire wound on 
a 2-inch diameter and 2.5 inch tall form. The antenna pickup 
coil is 6 turns positioned at top of coil. Transmitter is powered 
by 6 volt dry cell (for filament) and 15 Dollar Store®-obtained 
9 volt batteries snapped together in series (for plate). 


like used in a transistor radio can be slightly. 


substituted, if you juggle plate coil turns : 
955 tubes are fairly abundant 


Figure 7-12 Second version of 955 Acorn Tube transmitter built 
by KF4YJQ gives you a good idea of parts positions/layout. 
Transmitter’s design is so simple that it worked great from first 
try. No clicks, no chirps, and half a dozen states worked the first 
two niahts of use. Photo courtesv KF4YJQ. 
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0-300pF 
VXO CIRCUIT 


NOTE: 
Route a solid wire from crystal to ground buss line if no 
VXO is used; delete solid wire if VXO is included. 


Figure 7-13 Circuit diagram of Li'l Buddy 955 Acorn Tube transmitter, with inset exemplifying a 
homebrewed tube socket. This little transmitter has been built by radio amateurs around the 


world. Everyone loves it! 


today (and at an economical price!), but 
their sockets are a mite scarce. An 
outline for a homebrew 955 socket from 
a small wood “doughnut” with a center- 
punched hole for the tube is included 
here for guidance. The tube is inserted 
in the doughnut, then small solder lugs 
are placed over each of the tube’s pins 
and small screws used to secure the 
tube and its pin connection in place. 


Rather than assembling an AC 
supply for this transmitter, many 
amateurs operate it from batteries— 
which is probably safer than working 
with a high voltage transmitter and 115 
volts AC—which can be _ quite 
dangerous at high current. The 
transmitter will operate very good from 
10 to 15 regular 9  volt-batteries 
“snapped together’ to make a series 
string producing between 90 and 135 
volts (buy 9 volt batteries at two for a 
dollar at dollar-type stores). A small dry 
cell battery is used for the filament. 
Current drain on both batteries is quite 
low so life expectancy is very good. If 
you are fortunate enough to find two 955 


+06 o=- 
High voltage 
90 to 135V DC 
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tubes, incidentally, they may be parallel- 
connected to produce almost one watt 
output (and run down the batteries a 
little faster!). 


Tune-up of Li'l Buddy is a cinch. 
Simply adjust the tuning capacitor for 
maximum output and cleanest signal. 
You can also fine-tune/maximize output 
by adjusting the position of the antenna 
pickup coil with reference to the plate 
coil. Do not go overboard here; 10 to 
15ma is maximum current for one 955 
tube. 


A couple of additional notes 
warrant mention here. If | was rebuilding 
Li'l Buddy today, | would remove the RF 
choke and its .001 plate blocking 
capacitor and use a series-fed plate to 
reduce costs. | would also add a VXO 
circuit consisting of 365 pfd variable and 
a 10uHy inductor in series with the 
crystal. Try those mods for fun. 


THE 117N7 TRANSMITTER 
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Figure 7- 14 The marvelous little 117N7 transmitter built on a 
wood frame with all wiring below frame for safety. “Crystal” 


control on 


left varies VXO frequency +5 KHz. This 


transformerless transmitter is easy to build and quite low in cost. 


Many QRPers have a sincere 
love and appreciation for classic 
vacuum tube transmitters and enjoy 
building said items, but experience 
difficulty finding a suitable power 
transformer. That can indeed be a 
problem in today’s world, as 
transformers are becoming quite scarce. 
Ah, but we have a marvelous little gem 
that is inexpensive, does not require a 
transformer of any type (even filament!) 
and works great. It uses a single 117N7 
vacuum tube which has a _ filament 
operating directly off 117 volt AC. The 
tube is a combination 
oscillator/transmitter with its own 
rectifier, however | prefer using an 
external diode to reduce any 
unnecessary stress on the tube. Up 
front, | must emphasize never building 
this transmitter on a metal chassis! Also 
do not use it with a metal-based key or 
any key where you can come in contact 


with_metal_parts while touching your 
receiver. | say that because one “side” 
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of the AC power line is used as “ground” 
in this circuit. When used with a similar 
AC/DC receiver, there is a possibility 
115 volt AC may be present between 
the transmitters key and the receiver's 
cabinet or between the transmitter’s key 
and earth ground. As | will explain, 
however, there are easy ways to avoid 
any potentially dangerous situation here. 


The 117N7 tube is becoming a bit 
scarce today, but new and unused tubes 
can be obtained from a number of well- 
known suppliers like Antique Electronics 
Supply Co. The original antenna coil 
used in this transmitter was a standard 
plug-in receiver coil for the 80 or 40 
meter band. These items have almost 
disappeared from existence today, but 
you can homebrew a comparable coil 
form by gluing a tissue roller tube to a 
Salvaged four pin tube base or simply 
mount the tissue roller on the 
transmitters (suggested) wood base. In 
other words, any 1.5 to 1.75 inch 
diameter form will be fine for winding the 


Se a a 


coil. The coil is wound with number 22 
enamel wire spaced to occupy 
approximately two inches length on the 
form. Wind 22 turns for 80 meters, 15 
turns for 40 meters or 12 turns for 30 
meters. Wind the antenna pickup coil 
directly over the plate coil. The pickup 
coil should be four turns. The tuning 
capacitors may be 300 or 365pfd 
variables salvaged from an old tube 
model radio. Alternately, miniature open 
air variables of 100 to 150pfd are 
suitable. In a bind, even plastic-cased 
365pfd tuning capacitors may be 
utilized. Tune-up of the completed one 
tube transmitter is relatively 
straightforward. After ensuring that all 
wiring is correct, plug in the AC line cord 
and allow the tube to warm up for five 
minutes. (This gives the classic old-time 
tube a good chance to wake up and 


0-300pF 
TUNING CAPACITOR 
{OPTIONAL ~ BYPASS 
IF NOT INCLUDED) 
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slowly come back to life.) If neon NE-2 
lights, it indicates the “hot side of AC 
line is connected to the circuit's ground 
line. Turn over the AC plug. Next, close 
the key and tune the plate capacitor for 
maximum output. The transmitter will 
probably draw 20ma of current at this 
time. You can then adjust position of the 
antenna coupling coil and repeat the 
procedure until reaching maximum 
output—but do not exceed plate current 
of 30ma. At that point the transmitter will 
probably produce between 1.5 and 2 
watts output. 


Have we piqued your interest on 
homebrewing QRP rigs from scratch? 
Jolly good! Yes, and | strive to continue 
this pursuit in my CQ “QRP” column, so 
keep a watchful eye on it for more 
homebrewed rigs and goodies. 


antenna 


Figure 7-15 Circuit 
diagram of the 117N7 
transmitter. Details in 
text. 
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CHAPTER 8 
Big-Time Signal Radiators for QRP 


Understandably, the most 
important element for successful 
communications in any amateur radio 
setup and a QRP setup in particular is 
the antenna system. Yes and the logic 
behind that statement is quite simple. A 
QRPer typically communicates using 
less power than many amateurs lose 
when using makeshift antennas installed 
in locations that would challenge even 
“good” antennas. As an example, 
visualize using a 100 watt output 
transceiver connected to a ground- 
mounted vertical installed close to your 
house. The 100 watt signal can drop 3 
to 6dB by absorption in nearby 
structures, foliage and  wall-hidden 
wires. Poor ground conductivity and lack 
of a sufficient radial system plus losses 
in aged coax cable and/or poor 
connections between cable and antenna 
can add an additional 3 to 6dB loss. The 
resultant effective radiated power of this 
setup may be between 10 and 25 watts. 
Now consider a QRP setup running five 
watts output to a fine-tuned dipole with 
low SWR, new wire and an unbroken 
length of new low loss coax cable 
connected to the transceiver. In this 
case, the effective radiated power will 
be approximately four watts. The QRP 
signal will only be four to six dB weaker 
than the signal from a 100 watt station. 
Now look at your receiver's “S” meter 
and consider each three dB gain or loss 
will double or halve a previous power 
level, and each three dBs_ equals 
between one-half and one “S” unit on 
your meter. Check your transceiver's 
attenuator by switching it on/off and 
reading your “S” meters displayed 
signals to determine if your meter reads 


one-half or one S unit for each three 
dBs gain/loss. Now assuming distant 
stations receive the 100 watt station’s 
signal at S8, your QRP signal will be S5 
to S6 (approximately). Try tuning in 
some $5 and S8 signals on your 
modern 100 watt transceiver right now. 
Can you actually hear a difference in 
strength or must you look at your rigs S 
meter to determine which signal is 
strongest? The AGC system in modern 
transceivers is indeed a most effective 
power equalizer! 


Here is another antenna 
noteworthy of considering and 
remembering. Horizontal antennas like 
dipoles and beams are beneficial if 
installed 40 feet or higher above ground, 
and verticals are preferred when such 
height is not attainable. | simplify that to 
“go horizontal” when tall supports are 
available and “go vertical” when height 
is a problem. There is a caveat here, 
however. Mounting a vertical at ground 
level where its radiation is blocked by 
houses and heavy foliage within 20 or 
25 feet (plus neglecting to install a good 
ground or elevated radial system) 
severely limits the vertical’s ability to 
radiate a good signal. Verticals require a 
good ground system and plenty of room 
to radiate signals. That is one of the 
foremost reasons wire antennas swung 
between tall trees work out better than 
verticals squeeze-fitted close to houses, 
sheds and garages. Yes, | mentioned 
those facts twice, and that’s because 
they are most important! 


MORE NOTES FOR 
HOMEBREW ANTENNAS 


Have you noticed how newly 
installed antennas seem to work great 
then slowly “drop off’ with age? Why 
so? The antennas are attacked by 
weather and deteriorate with time. A 
strand of wire here or there breaks, 
connections corrode, an improperly 
weatherproofed coax cable allows water 
to seep in, and the problems soon 
escalate. The SWR may rise slowly so 
you do not realize it. Finally, the wire or 
cable breaks and you install a new 
antenna—and realize a new world of 
amateur communications is open to you! 
Bearing the previous thoughts in mind, | 
encourage selecting top-grade wire, 
coax cable and a high quality balun for 
assembling your antenna. After 
soldering connections, be sure to 
weatherproof all outdoor points with a 
good grade of silicone or Coax Seal® 
(sold by amateur radio dealers 
nationwide). RRemove excess cable 
strain on center connections or baluns 
whenever possible. Plastic cable clamps 
affixed to your coax and secured to the 
antenna center insulator work fine here. 
Support the coax cable and/or center 
insulator to avoid wind flexing whenever 
possible. Bear in mind, also, plastic or 
rubber-jacketed coax cable is more 
susceptible to sun damage and 
environmental chemicals than polyvinyl 
chloride-jacketed cables. Their lifespan 
is approximately 12 years from the time 
the cable is produced. That 12 year 
figure includes the time the cable is 
stored in a dealer’s warehouse before 
you purchase it. | mention this because 
you can estimate a cable’s life when 
purchasing new, and then estimate the 
cable’s remaining life and replace it 
accordingly. Yes | understand some 
amateurs brag about using the same 
unmaintained antenna and coax for 20 

years, and | usually beat them out in the 
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pileups while running less power. 
Enough said? 


INVISIBLE AND HIDDEN 
ANTENNAS 


Today's ever-increasing condit- 
ions, covenants and restrictions 
(CC&Rs) truly challenge our ability to 
set up a good antenna system. Rest 
assured however, where there is a will, 
there is a way. Vertical antennas 
disguised as flagpoles for flying state 
football flags, basketball net supports or 
even a tall ladder (hiding a vertical) 
leaned against the side of a house have 
a track record of working out surprisingly 
well. We have also seen vertical 
antennas camouflaged as drain pipes 
for attic-mounted water heaters, built 
into garden arbors and several other 
forms of yard art, and many perform as 
well as a comparable full-size vertical 
installed in a clear area. Thinking about 
wire antennas? The big key here is 
using small diameter wire—like No. 20, 
24 or even No. 30 wire (it looks like a 
long spider web to unsuspecting 
visitors). Clear shirt buttons and clear 
fishing line make good insulators and 
supports for such antennas. Naturally 
they must be supported in the middle 
and along their length to avoid 
breakage, but they allow one to install 
an outdoor antenna under otherwise 
impossible circumstances. (See Figure 
8-1)The keynote is thinking creatively! 
Cleverly installed, you can look directly 
at the antenna and not see it. Your odds 
of being condemned for enjoying the 
world’s greatest hobby then hinge on 
two factors: being “discovered” installing 
the antenna and/or causing interference 
to cheap telephones or “boom box” 
Stereos. You can sidestep these 
problems by installing your antenna 
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Clear or white shirt 
button insulators 


Ultra thin blue-gray insulated wire 


x 
Clear nylon fishing line to support 


Support center of antenna to 
minimize strain on wires 


Clear or white shirt 
button insulators 


Clear or white shirt 
button insulators 


Ultra thin blue-gray insulated wire 


Optional balun can be — 
added at feed point if itis 


F- 


Clear nylon fishing line to 


small and well-supported support 


— Thin 50 ohm cable to rig 


Figure 8-1 Outline for home-assembling an “invisible” antenna like discussed in text. The key 
is using clear support line, clear insulators, thin sky-color insulated wire and hiding the coax 


feedline to rig. 


during the early morning or midday 
hours when neighbors are not overly 
intent on what’s happening outdoors. 
When possible, strive to position your 
antenna at right angles to power lines 
and telephone cables to minimize 
interference. If a neighbor does report 
interference and he/she is congenial, 
incidentally, installing snap-on toroids on 
speaker wires, and telephone filters (or 
in a pinch, more snap-on toroids on the 
telephone line directly at the telephone 
itself) will minimize the interference. 
There are numerous types of snap-on 
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toroids, and we have found the best 
type for minimizing HF signal pickup is 
the No. 31 mixed type available from 
www.radioworks.com. Use the toroids 
liberally, installing two or three on 
speaker leads and two or three on 
telephone lines. In fact, snap-on toroids 
have eliminated RF pick-up by touch 
lamps and other unusual devices. Now 
let's discuss some always popular sky 
wires! 


THE EXTENDED DOUBLE ZEPP 


Insulator 
Insulator 


+ .64 wavelength ——_—_—_——__> so .64 wavelength —__—_——_» 


Support Rope 


450 ohm ladder line positioned vertically 
(see text) 


+— 4:1/300:50 ohm balun 


50 ohm coax to tuner and rig 


Figure 8-2 Outline of the Extended Double Zepp antenna. Ladder line converts feedpoint 
impedance to match 300 ohm balun which, in turn, permits use of a basic unbalanced 


output-type tuner. 


An always favorite “big signal 
radiator’ worthy of recognition is the 
famous Extended Double Zepp shown 
in Figure 8-2. It sports slightly more 
than a full wavelength of wire for top 
performance, it can be erected 
horizontally, sloping or angled, high in 
the air or rather low to the ground and 
works like a champ. The antenna’s 
horizontal top  section’s length is 
calculated using the formula 600 + F 
(frequency) in MHz = wire length for 
each side. As an example, 600 = 
10.110MHz = 59.34 ft. Remember to 
add a few inches to calculations for 
wrapping antenna wire through end and 
middle insulators and for frequency 
pruning. The vertically-positioned 450 
ohm ladderline section’s length is 
calculated utilizing the formula 130 + F 
in MHz = total length from feedpoint to 
balun. As an example, 130+10.110 MHz 
= 12.85 ft. Again remember to include a 
couple of extra inches for center 
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insulator and balun connections. A 4:1 
or 300 to 50 ohm balun connects to the 
ladderline’s “low end”, and then RG- 
8u/50 ohm coax cable of any required 
length connects between the balun and 
a basic antenna tuner’s “coax output” 
socket. The EDZ can be erected 
between two or three strategically 
position trees (a middle support is 
almost mandatory) and its performance 
is excellent! 


THE FULL WAVE DELTA LOOP 


This antenna is almost as easy to 
assemble as a dipole, but its on-the-air 
performance is noticeably better. That is 
because a full wavelength of wire is 
used as the radiator. | also “squeeze” a 
little better than expected performance 
from the Delta Loop by mounting it with 
its feedpoint or apex closest to the 
ground so the wire’s main radiating 
section is highest in the air. This also 
supports using the shortest possible 
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Insulator 
1/3 wavelength 


Support Rope 
r Stabilizing 


1 Rope 
t (see text) 


Figure 8-3 Outline of the Full Wave Delta Loop. 


Insulator 


Support Rope 


Stabilizing! 


Rope —> ! 
(see text) 


1/4 wavelength of 
RG-59u/75 ohm coax 


(see text) RG-58u/50 ohm 


Coax to rig 


Note “inverted mounting position” places 


main radiation highest in air. Short length of 75 ohm cable at feedpoint serves as balun. 


length of coax cable feedline. Layout of 
the Delta Loop is shown in Figure 8-3. 
Each side is approximately 1/3 
wavelength and it’s typically “swung” 
between tall trees. Personally | prefer 
using insulated and stranded hookup 
wire in a color to match the background 
and allowing the wire to slide through 
the insulators for maximum flexibility. 
The Delta Loop then assumes its shape 
when pulled up into position and slack 
wire can slide through insulator holes 
during high winds. Since wind is a factor 
in my particular area, | also route 
stabilizing ropes from each top insulator 
to ground supports. Both supports and 
stabilizing lines pass through the same 
insulator hole. This way, all stress is on 
the support lines and negligible stress is 
on the actual antenna wire. 


The Delta Loop’s overall length is 
calculated using the formula 936 = 
F(freq) in MHz = total wire length. As an 
example, 936 + by 14.0 MHz = 66.85 ft. 


87 


Remember to add three or four inches 
to that figure for wrapping around the 
center/feedpoint insulator and for 
frequency pruning. Since the feedpoint 
impedance of a Delta Loop is slightly 
above 50 ohms, an_ impedance- 
matching transformer is desirable. This 
consists of approximately one-quarter 
wavelength of 75 ohm/RG-59/u cable. 
The cable's velocity factor must be 
taken into consideration when 
measuring and cutting this matching 
Stub. In the case of RG-59u, velocity 
factor is 0.66. As an example of 
calculation, one-quarter wavelength at 
14.0 MHz is 234 + by 14.0, or 16.71 ft. x 
0.66 (velocity factor) = 11.3 ft. total 
length of matching stub. Similarly, a 
matching stub for 7.100 MHz will be 234 
+ by 7.100 = 32.95 x .66, or 21.75 ft. 
Solder the center conductor and shield 
of this matching stub to the Delta Loop 
at one end, then connect your usual 


RG-8u marine grade coax cable from shape. This will give you a fair idea of 
the stub’s other end to your transceiver. tree limbs to select for support. 
Maximum radiation is broadside to the 
loop, so select your supporting tree 
limbs accordingly. Delta Loops are well- 
known for their good performance. Try 
one: you will like it! 


The most convenient way | have 
found to assemble and erect a Delta 
Loop is initially measuring and cutting 
the wire’s length outdoors, then laying 
out the antenna on the ground in its final 


CLOSING NOTES 


The world of QRP is a continuously growing and expanding area of 
special interest within amateur radio. As such, we can only give you a 
“snapshot view” of what was happening as of our publication date. Our 
apologies for any omissions that should have been included and | invite 
you to share details of your favorite club, project or product with me for 
inclusion in a future edition. Meanwhile, start enjoying QRP to the max. It is 
an absolute blast of fun! | will look forward to two-way QRP QSOs with all 
of you on 14.060 MHz, 7.040 MHz/7.030 MHz and in the lower 20 KHz of 


30 meters during the coming days! 73 and may the force of good signals 
always be with you! Dave, K4TWJ 
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QRP Romps! 


By Dave Ingram, K4TWJ 


} 


Yes you can work the world with low power! 


Like to experience new radio thrills and excitement? Want big-time 
fun on a small-time budget? Need to maintain a low profile in the 
neighborhood while doing something special in amateur radio? You 
just described the infinitely fascinating world of QRP! Yes indeed. 
Running low power is so exhilarating you must occasionally step back 
and ask “did I really do that?” Did I actually contact one (or two—or 
more) semi-rare DX stations while running only four or five watts of 
power? Oh the memories—the bragging rights! This is living the good 
life! 
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This book is your complete guide to low power communications, and 
it includes everything you need to know—from gearing up for success 
to building kits, homebrewing rigs and outwitting the higher power 
boys. In fact, the included operating strategies and tips alone are 
beneficial to high and low power operators alike—and are easily 
worth three times this book’s cost. Check them out, see for yourself, 
then you too will say QRP Romps! 


Internationally famous author 
and long-time CQ columnist 
Dave Ingram, K4TWJ, is one 
of the most popularly 
recognized and _ respected 
figures in amateur radio 
today. Intensely active in all 
areas of amateur radio for 
over 40 years, Dave’s 
enthusiasm is irresistibly 
contagious. He has broadcast | 
engineered and taught college jf 
electronics, plus authored 


over 1,000 articles and 25 v 
books about amateur radio. ae 
Watch for even more from ae 
this noted author. an 
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